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* 4Dear Mr. Anderson:

Enclosed is the Engineering-Science, Inc. (ES) final report
*entitled "Installation Restoration Program, Phase I, Records Search,

Duluth International Airport, Minnesota." This report has been prepared
in accordance with the ES' proposal dated November 13, 1981 and the Air

* .Force Contract number F08637-80-G0009, Call #0012.

Presented in this report are introductory background information on
the Installation Restoration Program, a description of the Duluth
International Airport (IAP) including past activities, mission and

... - environmental settings, a review of industrial activities at Duluth, an
inventory of major solid and hazardous waste from past activities, a
review of past and present waste handling, treatment and disposal
facilities, an evaluation of the pollution potential of waste disposal
sites, and recommendations for the Installation Restoration Program,

;- Phase II, Problem Confirmation and Quantification.

We enjoyed the opportunity to work with you and the Duluth IAP
personnel who contributed information for the completion of this
assessment. Please refer any questions concerning this report to Public
Affairs at Headquarters TAC (TAC/PAPM) Langley AF, Virginia.
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ENGINEERING-SCIENCE, INC.
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W. G. Christopher, P.E.I Project Manager
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I EXECUTIVE SUMD4ARY

In 1976, the Department of Defense (DOD) devised the Installation

Restoration Program (IRP) to identify, report and correct potential

Jenvironmental deficiencies from past waste management activities that
could result in hazards to health or environment or possible migration of

Jhazardous contaminants. The IRP is a four-phase program consisting of

Phase I, Problem Identification/Records Search, Phase I, Problem

Confirmation and Quantification, Phase III, Technology Development and

Phase IV, Corrective Action. Engineering-Science (ES) was retained by

the Air Force Engineering and Services Center to conduct the Duluth IAP1
Records Search under Contract No. F08637-80-G0009, Call No. 0012, using

funding provided by the Air Force Tactical Air Command.

INSTALLATION DESCRIPTION

* The Duluth International Airport (IAP) is located in northeastern

Minnesota, approximately seven miles northwest of the City of Duluth and

the western end of Lake Superior. Duluth IAP was operated jointly by the

Air Force, Air National Guard, and the City of Duluth. The airport

encompasses 1,995 acres. The basic mission of Duluth IAP was to provideU support for the 23rd North American Air Defense (NORAD)/Air Division and

other major Air Force tenant organizations. The Air Force is in the

Ii process of being inactivated and will cease operation on March 31, 1982.

The installation will be on care-taker status until eventual disposal by

the General Services Administration.

ENVIRONMENTAL SETTING SUMMARY

Several environmental setting conditions noted at Duluth IAP need to

be considered when handling and disposing of hazardous waste materials.I These are as follows:

* The primary area aquifer, the glacial drift aquifer, underlies

the installation at ground surface. The aquifer is essentially

1h 1run



unprotected from potential contamination by surface infiltration.

water levels are reported to be shallow (six feet or less).

* The rock aquifer is in close communication with the glacial drift

aquifer.

* The base is located in a ground-water discharge zone.

* Duluth IAP and most adjacent communities receive water supplies

from municipal sources obtained from Lake Superior. Isolated

domestic and agricultural activities derive water resources from

local aquifers, principally the glacial drift.

* Domestic wells do exist within one mile of the base.

. The average annual net precipitation rate is 10 inches.

*1 * •Wetlands exist on Duluth IAP.

* There are no known threatened or endangered plant species on

Duluth IAP. The only animal species in this category with any

significant chance of being found within the Duluth area are the

timber wolf and several species of predator birds. These birds

include the golden eagle, the bald eagle and the peregrine

falcon. Even though these birds are rare, high numbers may

migrate through the Duluth area each fall.

* The above points indicate the potential for the migration of con-

tamination to area aquifes due to past waste disposal practices is

moderate. As the base is situated in a suspected groundwater discharge

zone, contaminants entering the upper aquifer would probably be

discharged to local streams or to the numerous swamp areas present. The

primary environmental concern, therefore is judged to be to the quality

of local surface waters, should the potential for the migration of waste

contamination be demonstrated.

METHODOLOGY

Interviews were conducted with base personnel (past and present)

familiar with past waste disposal practices, file searches were performed

for facilities which have generated, handled, transported, and disposed

of waste materials, interviews were held with local, state and federal 1

agencies, and site inspections were conducted at facilities that have

generated, treated, stored, and disposed of hazardous waste. Eleven

sites located on the Duluth IAP property were identified as containing if

2
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1). These sites have been assessed using a rating system which takes

into account factors such as site characteristics, waste characteristics,

potential for contamination and waste management practices. The details

of the rating procedure are presented in Appendix G and the results of

the assessment are given in Table 1. Rating scores were developed for

the individual sites and the sites are listed in order of ranking. The

4. rating system is designed to indicate the relative need for more detailed

I I site investigation due to potential environmental hazards.

JFINDINGS AND CONCLUSIONS
Based on the results of the project team's field inspection, review

of records and files, and interviews with base personnel, the following

conclusions have been developed. The conclusions are listed by category.

. |1. Disposal and Dump Sites

" I a. Disposal Site D-1 has a moderate potential for migration of

contaminants.

b. Disposal sites D-6, D-4, D-2 and D-9 have a low potential for

migration of contaminants.

2. Fire Training AreasII
Fire training areas FT-2 and FT-i have a moderate potential for

migration of contaminants.

3. Spill Area

Spill area SP-1 has a moderate potential for migration of

contaminants.

4. Radioactive Disposal Site

The radioactive waste disposal site has a low potential for

contaminant migration.

5. Hazardous Waste Storage Areas

a. The DPDO storage area "C" (Site S-2) has a moderate potential

for contaminant migration.
b. The old DPDO storage area (Site S-I) has a low potential for

migration of contaminants.

6. Other sites are not considered to pose a significant hazard of
contaminant migration.

I
1 3 ll i II il 1 i{-
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I
i TABLE 1

PRIORITY RANKING OF POTENTIAL CONTAMINATION SOURCES

. Rank Site Name ScoreI
1 1 D-1 Goose Missile Site Dump 64

2 FT-2 Fire Training Area 63

3 FT-I Fire Training Area 56

4 -2 DPDO Storage Area "C" 55

, 5 SP-1 Tank Farm Area 53

*1 6 D-4 South Goose Missile Site Dump 50

" 7 D-2 Goose Missile Site Dump 49

8 D-6 Runway 13 NE Disposal 48

9 S-1 Old DPDO Storage Area 48

10 D-9 Disposal Pit 44

1 11 RD-i Low-Level Radioactive Waste Disposal 44

Note: This ranking was performed according to the Hazardous Assessment

Rating Evaluation Methodology described in Appendix G. Individual

site rating forms are in Appendix H.

15



Recommnendations for further investigation in Phase II are listed in

Table 2. These recommuendations include ground-water monitoring and

surface water and sediment monitoring.

6
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f 1  SECTION I

U RIINTRODUCTION

_ - AUTHORITY

In 1976 the DOD devised a comprehensive Installation Restoration

Program (IRP). The purpose of the IRP is to assess and control

migration of environmental contamination that may have resulted from

past operations and disposal practices on DOD facilities, and probable

migration of hazardous contaminants., In response to RCRA and in

anticipation of the Comprehensive Environmental Response Compensation

and Liability Act of 1980 (Superfund), the DOD issued DEQPPM 80-6 (June

1980 Defense Environmental Quality Program Policy Memo) requiring

identification of past hazardous waste disposal sites on DOD agency

installations. The U.S. Air Force implemented DEQPPM 80-6 by message in

December, 1980. The program was revised by DEQPPM 81-5 (11 December

1981) which reissued and amplified all previous directives and memoranda

on the IRP. The Air Force implemented DEQPPM 81-5 by message 21 January

1982.

PURPOSE AND SCOPE OF THE ASSESSMENT

The Installation Restoration Program has been developed as a four-

phase program as follows:

Phase I - Problem Identification/Records Search

Phase II - Problem Confirmation and Quantification

Phase III - Technology Base Development

Phase IV - Corrective Action

-The Problem Identification/Records Search phase (Phase I) will

[ determine:

1. The hazardous materials which have been used on the instal-

lation.

C-,



2. Waste management practices"

3. The adequacy of waste management procedures to immobilize,

contain, treat, destroy or detoxify the wastee

4. Potential pathways of waste migration)- ? k

5. Potential effects of discharge or release of the wastes,

The purpose of this report is to summarize and evaluate the infor-

mation collected during Phase I of the IRP.

Future Phase II, Phase III and Phase IV efforts will be directed as

required towards:

1. Actions necessary to confirm the existence and extent of

an identified potential contamination problem (Phase II)

* 2. Technical base development and alternative analysis to control

the contaminant problem (Phase III).

3. Corrective measures as necessary to remedy the problem

(Phase IV).

Phase I Project Description

The goal of the first phase of the program was to identify the

potential for environmental contamination from past waste disposal prac- 7-

tices at Duluth IAP, and to assess the probability of contaminant migra-

* -° tion beyond the installation boundary. The activities undertaken by

Engineering-Science (ES) in Phase I included the following:

- Review site records

- Interview personnel familiar with past generation and

disposal

- Inventory wastes

- Determine quantities and locations of past hazardous waste

storage, treatment and disposal

- Evaluate disposal practices and methods

- Conduct field inspection

- Gather pertinent information from federal, state and

local agencies

- Assess potential for contamination

- Determine potential for hazardous contaminants to migrate

1-2



In order to perform the on-site portion of the Records Search

phase, ES assembled the following core team of professionals whose

qualifications are presented in Appendix A:

- W. G. Christopher, Environmental Engineer and Project Manager,

ME, 6 years of professional experience

- J. R. Absalon, Hydrogeologist, BS Geology, 9 years of profes-

sional experience

- D. G. Johnson, Environmental Engineer, MSCE, 4 years of

professional experience

The on-site portion of the Records Search phase was performed at

Duluth IAP in January of 1981. During this period formal interviews

were conducted with base personnel. File searches were conducted within

several organizations which generate, handle, transport, and dispose of

hazardous waste materials. On-site visits and field reconnaissance were

4, - conducted at all identified facilities that treated, stored or disposed

of hazardous materials. These facilities include landfills, waste

treatment facilities, material storage areas, laboratories, industrial

shops and other support facilities. The information collected during

this intensive records search is summarized and evaluated in subsequent

.. sections of this report.

METHODOLOGY

The methodology utilized in the Duluth IAP Records Search is

illustrated by the decision tree in Figure 1.1. This tree provided a

* logical algorithm for the consistent evaluation of all base practices.

First of all, a review of past and present industrial operations was

conducted at the base. Information was obtained from available records

such as shop files and real property files, as well as interviews with

past and present base employees from the various operating areas of the

base. The interviewees included current and past environmental

personnel associated with the Civil Engineering Squadron, Bioenviron-IiI
mental Engineer's office, and the Directorate of Maintenance. Several

current or past personnel associated with the wastewater treatment

j plant, the pesticide operations, fuels management and the base solid

waste disposal areas were interviewed. Finally, experienced personnel

[from the tenant organizations were interviewed. Concurrent with the

1 1-3
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FIGUR 1.1
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I

base interviews the applicable federal, state and local agencies were

contacted for pertinent Duluth lAP related environmental data. These

agencies included:

e U.S. Geological Survey, Water Resources Division (Minneapolis)

* Minnesota Geological Survey (Minneapolis)3 Minnesota Soil and Water Conservation Board (Minneapolis)

* Minnesota Pollution Control Agency (Minneapolis and Duluth)

The next step in the activity review was to determine the past

management practices regarding the use, storage, treatment, and disposal

of hazardous wastes from the various operations on the base. Included

S I in this part of the activities review was the identification of all

known past landfill sites and burial sites; as well as any other pos-

jsible sources of contamination such as fuel-saturated areas resulting
from large fuel spills. A general ground tour of identified sites was

I- then made by the ES Project Team to gather site specific information

including (1) visual evidence of environmental stress, (2) the presence

of nearby drainage ditches or surface-water bodies, and (3) visual

I inspection of these water bodies for any obvious signs of contamination

or leachate migration.

A decision was then made, based on all of the above information,

whether a potential exists for hazardous waste contamination in any of

the identified sites. If not, the site was deleted from further con-

sideration. For those sites where a potential for contamination was]identified, a determination of the potential for contaminant migration
was made by considering site-specific soil and ground-water conditions.

If there was potential for on-base contamination or other environmental

concerns the site was referred to the base environmental program for

further action. If the potential for contamination migration was con-

sidered significant, then the site was evaluated and prioritized using

the site rating methodology (Appendix G).

The site rating indicates the relative potential environmental

impact for contaminant migration at each site. For those sites showing

a high potential, reconmendations are made to verify and quantify the

potential contaminant migration problem under Phase II of the

Installation Restoration Program. For those sites showing a moderate

potential, a limited Phase II program may be recomended to confirm that

1 1-5



a contaminant migration problem does or does not exist. Flor those sites

showing a lower potential, no further follow-up Phase II work would be

recommended.

1-6
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I
SECTION 2

J INSTALLATION DESCRIPTION

LOCATION, SIZE, AND BOUNDARIES

The Duluth International Airport (IAP) is located in St. Louis

County in northeastern Minnesota, approximately seven miles northwest of

the City of Duluth and the western end of Lake Superior (Figures 2.1 and

2.2). A site plan is presented in Figure 2.3. Duluth IAP is operated

jointly by the Air Force, Air National Guard, and the City of Duluth.

The airport encompasses 1,995 acres. Facilities available for Air Force

use include six miles of paved roads, three miles of unimproved gravel

roads, approximately one million square feet of technical and

administrative space, quarters for over 700 single officers and airmen,

and 345 family housing units. The base includes approximately 100

-- buildings, exclusive of housing. The City of Duluth owns the 10,150 ft.

by 150 ft. runway, which is utilized by the Air Force, Air National

Guard, and civilian aircraft. Approximately 72,350 square yards of

taxiways and 38,360 square yards of aprons are owned by the Air Force.

Of the 345 total family housing units available to USAF personnel,

105 are located on base, and 240 are located in the Capehart military

housing area located approximately three miles east of the base. The

housing area is included in this Phase I study.

Disposal sites on the properties owned by the Air National Guard

and the City of Duluth are not included in this study. However, past

waste disposal activities by the Air National Guard or the City of

Duluth on Air Force or joint use lands are included.

ORGANIZATION AND MISSION

j Duluth International Airport was originally known as

Williamson-Johnson Airport. From 1948 to 1951, the airport was used by

the 133rd Fighter Group of the Minnesota Air National Guard (ANG).

j 2-1
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During 1952 the ANG was returned to the state and the airport was named

Duluth Municipal airport. The Duluth Air Defense sector was declared

operational on November 15, 1959 and given the responsibility of patrol-

ling 70,000 square miles of the United States and Canadian territory.

In 1963 the airport was renamed Duluth International Airport. The

J, facility continued to be utilized by the Air Force, Air National Guard

and the City of Duluth.
The mission of the 4787th Air Base Group, Duluth IAP until

September 30, 1981 was to support the 23rd North American Aerospace

Defense Command (NORAD) Region/Air Division and other Air Force tenant

organizations. The 23rd NORAD Region/Air Division ceased operations on

September 30, 1981 and was inactivated on December 31, 1981. The

closure of Duluth IAP was announced on October 16, 1981 and by

October 1, 1982 there will only be about 38 DOD employees remaining.

The 148th Tactical Reconnaissance Group (Minnesota Air Nationa3 0uard)

will continue its operations indefinitely.

2.

I
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I SECTION 3

ENVIRONMENTAL SETTING

The environmental setting of Duluth International Airport (ZAP) is

described in this section with the primary emphasis directed toward

identifying features that may facilitate the movement of hazardous waste

o ] contaminants. Environmental conditions pertinent to this study are
highlighted at the end of this section.

" METEOROLOGY

Temperature, precipitation, snowfall and other relevant climatic

" data furnished by the National Oceanographic and Atmospheric Admini-

stration Environmental Data and Information Service (1981) are presented1 * as Table 3.1. The sunmarized data indicate that mean annual precipi-

... ,tation is 30.18 inches and that mean annual snowfall is 76.7 inches.

Lindholm et al (1979) report that based upon a St. Louis County average

of 27.5 inches precipitation, direct runoff equals 9.7 inches and that

evapotranspiration is 17.8 inches. The sumnarized data indicate that

net annual precipitation is 10 inches.

I GEOGRAPHY

The Duluth area lies within the North Shore Highland section of the

Superior Upland, a submaturely dissected, recently glaciated penaplain

overlying complexly structure crystalline rocks (Fenneman, 1938). The

regional land surface typically appears flat to gently rolling. Low

areas have developed swamps and bogs due to perenially wet conditions

and generally poor area drainage.

Topography

* Regional elevations of the North Shore Highland generally range

I from 900 feet MSL overlooking Lake Superior west of Duluth, to 1500 feet

U 3-1
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TABLE 3.1
CLIMATIC DATA FOR DULUTH IAP

Temperature Rainfall Snowfall Wind
Mean Prevailing

Mean Mean Mean Max Mean Max Speed Direction
Month Max(*F) Min('F) (in) (in) (in) (in) (mph)

Jan 16.9 -0.5 1.13 4.70 17.0 46.8 11.8 NW

Feb 21.2 3.0 0.96 2.37 12.1 31.5 11.5 NW

Mar 32.3 15.6 1.68 5.12 14.0 45.5 11.9 WNW

Apr 46.8 29.3 2.13 5.84 6.5 31.5 12.9 NW

May 59.1 39.1 3.10 7.67 0.9 8.1 12.0 E

June 68.9 48.1 3.95 7.51 T 0.2 10.7 E

July 75.4 54.9 3.74 8.48 0.0 0.0 9.7 WNW

Aug 73.2 54.1 3.51 10.31 T T 9.7 E

Sept 64.1 46.1 3.21 6.61 T 0.0 10.6 WNW

Oct 52.7 36.2 2.19 7.53 1.1 8.1 11.3 WNM

Nov 35.6 21.9 1.63 4.19 9.8 28.9 11.9 WNW

Dec 22.4 7.1 1.13 3.70 15.3 44.3 11.4 N

Annual 47.4 29.6 28.36 10.31 76.7 46.8 11.3 WNW

Period of record: 1941-1970 normal

1941-1980 extremes

Source: National Oceanographic and Atmospheric Administration, 1980.

3-2



MSL at the Canadian border. Area relief is the result of glacial acti-

vity during the last (Wisconsin) period of major glaciation which has3 covered area bedrock with a relatively thin veneer of glacial drift.

Locally, relief may be very distinct due to the presence of deposits of

unconsolidated materials in the form of such glacial landforms as karnes

(irregular, rounded, sometimes dome-like hillocks of stratified drift),

kettles (depressions in the topographic surface, that are caused by

melting pockets of glacial ice which may fill with water, forming ponds)

and moraines (accumulations of glacial till pushed up by the glacier).

Surface elevations at Duluth IAP vary from 1400 feet 14SL along the

south installation boundary to 1428 feet MSL near the SAGE building.

* Drainage

The study area is principally drained by two streams, Miller Creek

and Beaver Creek. Miller Creek originates at a point approximately one

* -. mile northeast of Duluth IAP in the vicinity of the existing municipal

landfill. Its direction of flow is generally south and it receives

intermittent drainage from the installation through two tributaries.

According to Musick (1982), the course of Miller Creek has been altered

in the vicinity of the municipal landfill in order to preclude water

quality degradation due to landfill leachate interception. Beaver Creek

originates on the northwest gradient of the base and flows along in

generally northward course towards Wild Rice Lake Reservoir. Beaver

Creek receives intermittent drainage from the base through three tri-

butaries. Figure 3.1 depicts installation drainage features.

Surface Soils

Surface soils of the installation area have been mapped by the

USDA, Soil Conservation Service (1981). A significant portion of the

1. base land area is mapped as "Modified or Urban Land." Soils of this

unit have been altered, completely removed locally or have been buried

'as a result of base construction or individual site use modification

projects. This unit typically overlies low to moderately permeable

[glacial soils that may exert severe constraints over the development of
waste disposal facilities due to normally high water tables. Of the

eleven remaining soil units identified on base, all probably restrict

waste disposal practices due to material permeabilities, perenially high
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water tables (usually within six feet of ground surface) or flooding

potential. Five of the identified soil units are characteristic of a
wetland environment. Base soils data are summarized on Table 3.2 and3 soil units are presented in Figure 3.2.

GEOLOGY5OOThe geology of the Duluth area has been reported by several inves-
tigators, including Sims and Morey, Green, Phinney and Bonnichsen (all

1972) and has been mapped by Sims (1970). A brief review of their work

was performed in support of this investigation.1 Consolidated Unit

El The consolidated rocks underlying Duluth IAP are Upper PreCambrian

age anorthositic, troctolitic, grabbroic, granodioritic and granitic

intrinsive (igneous) materials collectively assigned to the Duluth com-

1 plex. The Duluth Complex occurs in an arcuate pattern extending from

_ I the City of Duluth northward some 150 miles to the Canadian border, with

a surface area of approximately 2500 square miles. The unit may haveJ originated as one large mass of magma which developed into a sublayered,

somewhat differentiated rock sequence through internal convective
.I movements (Phinney, 1972). The maximum thickness of the Duluth Complex

may approach 16,000 feet; unit dip in a southerly direction varies from

15 to 20 degrees. No faults have been mapped in this unit in the Duluth

IAP area.

Unconsolidated Unit

The only significant unconsolidated unit is represented in the

study area by Pleistocene age glacial drift. These materials, consis-

ting of a heterogeneous mixture of cobbles, gravel, sand, silt and clay,

were deposited during the last major period of glaciation (Wisconsin).[The drift forms a relatively level, thin mantle overlying the older
consolidated Duluth Complex, and is known to vary in thickness at the

base from 10 to 60 feet (Tab A-I, Section 3.1.2.1). Numerous poorly

drained low areas have facilitated the development of swamps and peat

bogs on the drift surface locally. The lithology of the unconsolidated

glacial materials is graphically depicted as Figures 3.3 and 3.4, the
logs of two representative installation construction (foundation) test

3 borings.
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FIGURE 3.3

DULUTH lAP

LOG OF TEST BORING
AFD 526

27-28 June, 1962

ELEVATION

0 - - 1450.6'
0 --- (OL-ML) ORGANIC, CLAYEY SILT

- 5 (CL) SANDY CLAY
7

- 24 (SM) SILTY SAND27
5 5.2 --

"-25 (GM-GC) SILTY GRAVEL
36 (SM) SILTY SAND & (CL) GRAVELY CLAY

100 BOULDER

4., -. 10

37 (GC-GM) CLAYEY GRAVEL. 93:

Refused

u 1BOULDER

z

-r.-

W 90 (SC-SM) CLAYEY SAND L
0 20

116

(CL) SANDY CLAY

25i-

25 -BOULDER

ELEVATION
1422. 4'30

STA 96 + 00

NOTE:
Numbers to the left of the column represent

351 the Standard Penetration Test.

The water table Is at 5.2 feet.

6OURMt DULUTH lAP INSTALLATION DOCUMENTS

ES ENGINEERING -SCIENCE
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FIGURE 3.'4

I LoG DULUTH ,AP
LOG OF TEST BORING

I AFD 569
ELEVATION 5-6 ly, 1962

1414.'3' 
, -- I'Y, I962

1 2- (PT) PEAT
1 (CL-ML) SANDY CLAY

I - (PT) PEAT

S -- (PT) PEAT

1

10 (ML-CL) SANDY SILT
104I (ML) SANDY SILT

6 (GC): CLAYEY GRAVEL

isi
Uj 220
U.Refused 

'

t20 K K

(W ry KK ROCK GABBRO

I I Kubr otelf fteclm ersn270 XN.X ... o°T,
25 K

II
Refused uin

30

NOTE:
Numbers to the left of the column represent11 Standard Penetration Test.

35 - Water level probably at or near surfacej of saturated peat.
Unable to get water level prior to using

I mud.
ELEVATION I40L 1375. 3' BOUNCE.

37 DULUTH lAP WBTALLATM"
500'S 4 R/W STA 58 + S0 DOCUMENTS
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HYDROLOGY

Introduction

Ground water hydrology of the Duluth-St. Louis County area has been

reported by Hogberg (1972), Weist (1978), Olcott et al (1978), Lindholm

et al (1979) and Kanivetsky (1978, 1979). Additional information has

been obtained from McSwinney (1982).

Duluth IAP lies within the East-Central ground-water province of

Minnesota. Ground water resources of the region are typically derived

from unconsolidated glacial sediments or underlying rock aquifers. The

major source of recharge to local aquifers consists of precipitation

falling directly on the unsaturated portion of the aquifer, or perco-

lation through a comnunicating unit in contact with the aquifer.

Most of the Duluth IAP area appears to lie within a ground-water

discharge zone. This is supported by typically high soil unit water

levels, perennial streamflow on and adjacent to the base and the pre-

sence of numerous large permanent wetlands on and adjacent to the

installation.

Hydrogeologic Units

Two distinct hydrogeologic units have been identified at the base,

which directly corresponds to the previously discussed geologic units:

Consolidated rock aquifer and the glacial drift aquifer. A brief review

of the hydrologic characteristics of each unit follows:

1. Glacial drift. This unit consists of glacially deposited,

heterogeneous mixtures of sand, silt, clay, gravel, cobbles, etc., un-

stratified and locally very compact. As noted previously, the unit

varies in thickness from 10 to 60 feet at the base, directly overlying

and in hydraulic communication with the consolidated rock aquifer below.

Ground water occurs in this unit under water table (unconfined) condi-

tions. According to Lindholm et al (1979) in a survey of St. Louis

River Watershed Water Resources, wells dug or drilled into the drift

aquifer encounter ground water at depths ranging from 3 to 25 feet below

ground surface. Such wells are usually constructed at depths of 15 to

80 feet and tend to yield adequate supplies for domestic consumption

(5-25 gallons per minute yield). This is the most productive area aqui-

fer. Lindholm et al (1979) further report that water in this aquifer is

of good quality.
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3 2. Consolidated rock (Gabbro) aquifer. Immediately below the

drift is the consolidated rock aquifer, comprised of the previously

cited Duluth Complex rocks. Water is contained in this unit in frac-

tures, fissures, interstices and other secondary openings under general-

ly water table (unconfined) conditions. Rock aquifer wells drilled to

depths of 100 to 700 feet usually encounter ground water 10 to 30 feet

below ground surface. The consolidated rock aquifer and the overlying

1 glacial drift aquifer are apparently in hydraulic communication, as

water levels observed in both units are essentially similar. Observed

Iyields are poor, usually on the order of five gallons per minute or
less. Typically, wells completed in bedrock have long "open hole"

sections (uncased); the open hole section is intended to function as a

reservoir, thereby improving well reliability and yield. Lindholm et al

(1979) states that the quality of water is generally good.

Duluth IAP and adjacent communities utilize City of Duluth water

supplies which are drawn from Lake Superior. Individual domestic or

agricultural consumers located in isolated areas tend to rely on small-

capacity glacial drift wells. A single bedrock well, drilled to a depth

I of 497 feet was constructed on the installation. Well construction

-* information was not available for review; the well has not been in use

for several years as it has not yielded sufficient water for public

water supplies.

Ground-water flow directions are indicated on Figure 3.5, which has

been modified from regional data (Lindholm et al, 1979). It is sus-

pected that a ground-water divide exists paralleling the main runway.

Ground-water flow north of the runway flows northward toward the

Wild Rice Lake, while ground water south of the runway flows south. The

suspected ground-water divide has been mapped by Lindholm et al (1979)

and corresponds to a surface water divide identified by Musick (1982).

SURFACE WATER QUALITY

The Minnesota Pollution Control Agency has primary regulatory

responsiblity for water quality and the State of Minnesota. Regulations

3
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WPC 1 through WPC 41 of the Minnesota Code of Agency Rules, Pollution

I Control Agency, Division of Water Quality, establish the rules,

regulations, classifications, and standards for State waters. Under

Regulations WPC 24 and WPC 25, all intrastate and interstate waters of

the State of Minnesota are grouped into one or more of the following

Swater use classifications:

(1) Domestic Consumption

3 (2) Fisheries and Recreation

(3) Industrial Consumption

(4) Agriculture and Wildlife

(5) Navigation and Waste Disposal

(6) Other Uses

Under each water use classification, water quality standards are subdi-

'4 . vided into classes applying to various surface waters throughout the

I State.

Surface waters at Duluth IAP drain into the two watersheds. The

I southern and eastern portions of the base drain into Miller Creek, which

in turn drains into the St. Louis River and ultimately to Lake Superior.

Miller Creek is classified as suitable for the following water uses:

1) domestic consumption; 2) the propagation and maintenance of warm or

cold water sport or commercial fishes, as well as aquatic recreation;

J 3) general industrial purposes, except for food processing; 4) irri-

gation and use by agriculture or wildlife; and 5) navigation and waste

Jdisposal.
The western and northern sections of the base drain north through a

I small tributary, sometimes known as Beaver Creek. This tributary drains

into Rice Lake, a tributary of the Cloquet River which empties into the

St. Louis River and Lake Superior. With the exception of domestic con-II
sumption, the same designated water uses for Miller Creek apply to Bea-

ver Creek. Stream standards for both Miller Creek and Beaver Creek are

illustrated in Appendix C.

The drainage from the Capehart military housing area, located ap-

J proximately 3 miles east of the base, flows into two tributaries which

join to form Chester Creek. The creek ultimately empties into Lake

3 Superior. Designated water uses and water quality standards for Chester

Creek are the same as Miller Creek.
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Water Quality Monitoring

A total of nine water quality monitoring stations are maintained by

Air Force personnel at Duluth IAP for the purpose of determining the

impact of Air Force activities on the environment. Five stations are

located in the vicinity of the airport, and four are located in the

Capehart military housing area. Two stations are maintained for moni-

toring sanitary sewage leaving the main base and Capehart housing area,

while the other seven are used to monitor surface water quality. The

monitoring station locations are shown in Figure 3.6 and are summarized

-.in Table 3.3.

Water quality data has been collected at each site periodically

since 1975. These data were compared to the surface water quality stan-

dards applicable to each water body. It is difficult to make specific

- conclusions about water quality at each station, since limited analyses

are available, but some generalizations can be made. A summary of

selected parameters for each station is illustrated in Appendix C, Table

C.2.

A review of water quality monitoring data for the on-base surface

water monitoring stations indicates that ammonia, manganese, iron, cop-

per, and color levels at stations 6, 7, 8, and 9 typically exceed water

quality standards. Manganese concentrations as high as 8.44 mg/l have

been detected at station 7, far above the water quality standard of 0.05

mg/l for untreated water used for domestic consumption. Slightly ele-

vated phenol concentrations have been observed on occasion at stations

6, 7, and 9. Elevated oil and grease concentrations have been observed

at stations 7 and 9, indicating possible impact by base activities.

Stations 6 and 7 are both located on a tributary of Killer Creek:

station 6 where the tributary enters base property and station 7 where

the tributary leaves the base and joins Miller Creek. Both sites show

elevated levels of color, ammonia, manganese, iron, and copper.

Surface water quality at station 1, 2, and 3 in the Capehart mili-

tary housing area is generally good, although color levels are slightly
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Table 3.3

SURFACE WATER QUALITY SAMPLING STATION

STATION NUMBER LJOCATION

1 Upper Chester Creek near Capehart housing

2 Drainage ditch along Madison Ave. near Cape-
hart housing

3 Confluence of drainage ditch and Chester Creek
• I near Capehart housing

4 Sanitary sewer from Capehart housing

5 Base sanitary sewage lift station

6 Miller Creek incoming flow to base

7 Miller Creek outgoing flow from base

a Beaver Creek near Building 511

9 Runway runoff

3
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high. Manganese and amonia concentrations are typically high at sta-

j tion 3. Several samples taken in 1975 also showed elevated iron, phe-

nol, and zinc concentrations.

f Quarterly samples were collected for pesticide analysis at sample

stations 1 through 9 from the spring of 1980 through 1981. Pesticide

analyses were below detectable limits at all points except for one

sample period during the summer of 1981. Pesticide analyses during the

sumner of 1981 at stations 1, 3, 6, 7, 8, and 9 indicated diazinon

concentrations from 26 ug/1 at station 9 to 200 pg/l at station 7 were

present. Water quality criteria are not available for diazinoni

however, concentrations as low as 30 ug/l may be toxic to some fish

species. Concentrations of 2,4-D at stations 6, 7, and 8 were well

below the EPA recomuended water quality criteria of 100 ug/l. A

chlordane concentration of approximately 0.61 mg/l was detected at

station 9. Other pesticides analyzed during this particular sample

*period were below detection limits. All subsequent pesticide analyses

at these same sample points were below detection limits.

ENVIRONMENTAL SUM4ARY

Geographic, geologic and hydrologic data evaluated for this study

indicate the following:

* The primary area aquifer, the glacial drift aquifer, underlies

the installation at ground surface. The aquifer is essen-

tially unprotected from potential contamination by surface

infiltration; water levels are reported to be shallow (six

feet or less).

* The rock aquifer is in close communication with the glacial

drift aquifer.

* The base is located in a ground-water discharge zone.

* Duluth lAP and most adjacent communities receive water sup-

plies from municipal sources obtained from Lake Superior.
Isolated domestic and agricultural activities derive water

resources from local aquifers, principally the glacial drift.

.
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* Domestic wels do exist within one mile of the base.

* Wetlands exist on Duluth IAP.

* The average annual net precipitation rate is 10 inches.

The above points indicate the potential for the migration of

contamination to area aquifers due to past waste disposal practices

exists. As the base is situated in a ground-water discharge zone,

. contaminants entering the upper aquifer would probably be discharged to

local streams in base flow or to the numerous wetland zones present.*-1 The primary environmental concern, therefore, is judged to be to the
quality of local surface waters.

.
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SECTION 4

FINDINGS~I

To assess past hazardous waste management at Duluth IAP, current

and past activities of waste generation and disposal were reviewed.
I

This section contains a summary of the wastes generated by activity, a
description of disposal methods used at Duluth IAP, and an identifica-

tion and evaluation of disposal sites located on the base.

- PAST ACTIVITY REVIEW

To determine past activities on the base that resulted in genera-

tion and disposal of hazardous waste, a review was conducted of current

and past waste generation and disposal methods. This review consisted

- of interviews with base employees, a search of files and records, and

site inspections.

Potentially hazardous wastes generated on Duluth can be associated

with one of the following four activities carried out on base:

- Industrial Operations (Shops) and Laboratories

- Fuels Management (POL)

- - Pesticide Utilization

- Fire Control Training

The following discussion addresses only those wastes generated on

base which are either hazardous wastes or potentially hazardous wastes.f In this discussion a hazardous waste is defined as hazardous by either

the Resource Conservation and Recovery Act (RCRA) or Comprehensive En-

vironmental Response Compensation and Liability Act (CERCLA). A poten-

tially hazardous waste is one which was suspected of being hazardous

I although insufficient data was available to fully characterize the

waste.
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Industrial Operations (Shops)

Several industrial shops at Duluth AFB generate potentially hazar-

dous wastes as a result of mission support activities. The Bioenviron-

mental Engineering (BEE) Office provided a listing of industrial shops

which was used as a basis for evaluating past waste generation and

hazardous material disposal practices. The BEE shops files were

examined for information on chemical usage, hazardous waste generation,

and disposal practices. Although the files contained very little

information prior to the mid-1970's, more complete information was

available for the past several years. A master list of active shops by

industrial building, previous locations and identification of hazardous

wastes generated and disposed is provided in Appendix D, Table D.1.

Those shops that utilize hazardous materials or generate hazardous

wastes and pose a potential for ground water or surface water contamina-

tion were selected for further investigation and evaluation. On-site

interviews were conducted at many industrial shops, including those that

generate the largest amounts of hazardous wastes. Several additional

shops generating lesser amounts of hazardous wastes were contacted by

telephone following the site visit. At the time of the site visit,

several shops were closed due to the pending closure of the base.

Information on these shops was obtained from shop files and personnel on

base familiar with the particular shop's operation. In the interviews,

information on hazardous waste materials, waste quantities, and disposal

methods were obtained from each shop. For each major hazardous waste, a

hazardous waste disposal timeline was prepared from information provided

by shop personnel and others familiar with the shop's operation.

A summary of information obtained in the detailed shop review is

presented in Table 4.1. Information on past and present shop locations,

hazardous wastes generated in the shop, waste quantities, and disposal

methods are included. Disposal timelines are also shown for major

wastes: the solid line represents confirmed waste disposal practices,

and the dotted line indicates assumed practices. Some shops that gener-

ate insignificant quar-ities of hazardous wastes have been eliminated

from Table 4.1.

Larger quantities of waste materials were generated by some shops

in the past, particularly those associated with flight operations.

4-2
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Conversations with base and shop personnel indicate that prior to about

1970, when flight operations were more numerous than at present, larger

quantities of waste fuels, oils, and solvents were generated on the

flight line. Prior to 1965, approximately 350 gallons of waste fuels

and oil were generated per month from aircraft maintenance activities in

Building 103. This material was drummed and used by the Fire Department

for fire control training. About 200 gallons per month of waste sol-

vents were collected, drummed, and sent to DPDO for disposal.

Several shops on base store waste materials in 55-gallon drums

until a sufficient quantity has accumulated to warrant disposal. At

many shops, wastes are temporarily stored in one or two 55-gallon drums,

although several shops have larger numbers of drums for waste materials.

Waste oil and solvents from the Auto Hobby Shop are stored in seven

barrels at the shop, and are picked up by a contractor (presently Gopher

Oil Co.) when the last barrel is being filled, approximately 4 times per

year. Waste products (oil, hydraulic fluid, transmission fluid, and

solvents) from the Vehicle Maintenance Shop are stored behind the shop

in 10 to 15 barrels. The waste materials are turned in to DPDO about 4

times per year.

Fuels Management

Fuels such as JP-4, Diesel Fuel No. 2, Diesel Fuel No. I and MOGAS

are utilized and stored at Duluth AFB. The main storage tanks include:

2 - 420,000 gallon above ground JP-4 tanks, 1 - 210,000 above ground JP-

4 tank, 2 - 5,000 below ground MOGAS tanks and a 1200 gallon Diesel Fuel

No. I refueling unit. The complete inventory of fuel storage tanks is

located in the Spill Prevention Control and Countermeasures Plan.

Each above ground tank is diked to contain 110 percent of the

tank's capacity. Spills are contained in accordance with the Spill

Prevention Control and Countermeasures Plan.

A suspected leak was detected in 1980 approximately 150' from tank

No. 3 Diesel Fuel No. 2 (Site SP-1). This site is illustrated in Figure

4.1. Oil was observed during repair of a waterline at a depth of 6-7

feet. This leak was observed about 100 feet outside the diked area.

Some contaminated soil has been removed from this location and deposited

off-site. Site SP-1 presents a potential for contaminant migration.
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Spills have occurred in the past but no potential for contaminant migra-

tion from these sites currently exists.

The above ground storage tanks have not been cleaned out since

1975. According to past records the Waste POL sludge from storage tank

cleanouts would have been disposed off-site by contract disposal.

Miscellaneous fuel spills resulting from loading and unloading

vehicles have been caught in drip pans for reuse or if contaminated

4'. delivered to Fire Training Site FT-2 for burning in the fire training

areas. Approximately 265 gallons are sent to the Fire Department every

two months.

Other small storage tanks do exist on base for fuel oils used at

such areas as the Capehart Housing Area. No problems have been observed

in these areas.

Pesticide Utilization
'1w .A variety of herbicides, pesticides, and rodenticides are used at

Duluth AFB for controlling weeds, insects, and rodents on base. The

base pesticide/herbicide program is handled through the entomology shop

in Building 322. A summary of pesticides stored at the entomology shop

is presented in Table 4.2.

Spraying equipment consists primarily of small hand-held and back-

pack sprayers, although a larger frame-mounted sprayer is used infre-

quently. After use, spraying equipment is rinsed at the entomology

shop. Rinse water is discharged to the sanitary sewer. Shop personnel

estimate that approximately 50 gallons per month of rinse water is dis-

posed of in this manner. Small quantities of dilute pesticides (10

gallons per month) remaining in the sprayers are also discharged to the

sewer.

Used chemical containers are triple-rinsed with soap and water to

remove residual pesticide. The rinse water is discharged to the sani-

tary sewer. After rinsing, holes are punched in the containers to pre-

vent their reuse, and the containers are disposed of as general refuse.

Approximately 40 to 50 used chemical containers are disposed of per

year, not including aerosol cans. From 50 to 60 aerosol cans are also

disposed of as general refuse.

4-8
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I
Table 4.2JCURRENT PESTICIDE INVENTORY

I
Entomology Shop

* INSECTICIDES HERBICIDES RODENTICIDES

Carbaryl Spike Anticoagulant

'. . Baygon Pramitol Diphacin

Pyrethrum Rhodia, 2,4-D Warfarom

d-Phenolthrin

Diazinon

ABATE OTHER

Malathion

Lindane Grosley's "No Roost"

Building 513

Malathion

A' ABATE

Lindane

Dieldrin

Diazinon

Chlordane

!
Source: Duluth IAP BEE Files

I
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Old or unused pesticides are presently sent to DPDO for disposal.

Previous disposal practices are not knowny however, rusted pesticide

containers have been identified in several dump sites on base. Several

pesticides are presently stored in Building 513. These pesticides are

listed in Table 4.2. Current plans are to have the materials removed

for contract disposal during 1982. Several barrels and large cans of

DDT were stored in Building 513 prior to their removal from the base

during November 1981. The DDT was previously stored in Building 147

between 1972 and 1980. No evidence of potential contamination at this

site exists.

Pesticides which were detected at several surface water sampling

points during one sampling period in June, 1981 are most likely not a

result of past disposal sites since no disposal sites exist in these

-areas. Pesticides were not detected at these same surface water

* ,sampling points during subsequent sampling.

Fire Training Areas

Fire Training (FT) activities have been conducted by the Fire

Department at two locations on Duluth AFB, as shown on Figure 4.2. Both
areas are located north of the main runway, in the V-shape formed

by the two smaller runways. Early FT activities were conducted in the

area designated FT-i south of the access road. Present FT activities

are conducted north of the access road in the area designated as FT-2 on

Figure 4.2.

Prior to the early 1960's, FT activities were conducted in two

excavated pits (FT-i) located on high ground between FT-2 and the main

runway. The pits were approximately 40 feet wide, 50 feet long, and 3

to 4 feet in depth, and contained about two feet of standing water. For

FT exercises, from 300 to 1000 gallons of flammable materials were

placed in the pits, ignited, and extinguished with a protein-based foam,

AFFF, or chlorobromomethane (CB). Carbon tetrachloride may have been

used as an extinguishing agent during the early years of pit operation.

Materials burned in the pit during training exercises consisted of JP-4

fuel brought in by tank truck, as well as drummed materials such as

waste oils, thinners, and solvents which were not accepted by DPDO for

disposal.

4-10
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After completion of a fire training exercise, waste materials and

residue remained in the pit. Due to the depth and volume of the pit,

burn materials and extinguishing agents and residue from training exer-

cises remained in the pit without overflowing. FT activities during

this early period were conducted as frequently as once per week, al-

though once per month was more typical.

The pits at FT-1 were abandoned after construction of FT-2 north of

the access road in the early 1960's. The area around FT-1 was levelled

and the pits filled in at this time.

From the early 1960's to the present, FT activities have been con-

ducted in the area designated as FT-2 on Figure 4.2. Training exercises

were originally conducted in an excavated area of the site; however, a

perimeter berm was removed and the area graded in the early 1970's. The

present burn area is circular, approximately 100 feet in diameter.

Runoff from the site is uncontained and drains into a swampy area north

of the site and eventually north to Rice Lake.

Typically, two training exercises are conducted each month. Prior

to a training exercise, the ground is saturated with water to minimize

.. infiltration. Up to 500 gallons of JP-4 fuel are presently burned dur-

ing a typical training exercise. In the past, contaminated fuels and

drumed waste materials such as oils, paint thinners, and solvents were

also burned in the pit. After ignition of the training fire, the burn

is extinguished with approximately 30 gallons of AFFF. A protein-based

foam and chlorobromomethane were used in the past. Residual materials

from the training exercises remain in the burn area, infiltrate into the

ground, or contribute to surface runoff.

WASTE STORAGE AND DISPOSA. OPERATIONS

The on-site facilities which have been used for management of solid

and liquid wastes at Duluth AFB can be categorized as follows:

- DPDO storage

- Hazardous waste storage

- Disposal and dump sites

- Radioactive waste disposal sites

- Wastewater treatment system

- Storm Sewers

4-12
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- Sanitary Sewers

- Oil/water Separators

- Septic Tanks and Seepage Fields

The types of waste management facilities are discussed individually

herein.

Defense Property and Disposal Office (DPDO)

Waste POL, JP-4, hydraulic fluids, transformers and hazardous

materials in addition to tires, appliances and spare parts are typical

of the types of material handled through DPDO. Materials of concern at

DPDO from a handling, storage and ultimate disposal standpoint include

SI -the following:
- DDT drums

- Waste fuel oil/solvents

* - - PCB transformers

Prior to 1965 the DPDO operation was located near Building 147

(Site S-1). Since 1965 the DPDO operation has been located at Building

125 (Site S-2). In addition, waste fuels have been stored for the past

.... year across the road from Building 125 at a base supply drummed oil

storage area (Site S-3). Each DPDO storage area is illustrated in

Figure 4.3.

Site S-2 DPDO Storage Area

From 1965 to 1980 waste POL, waste solvents and chemicals were

stored in Area "C" of the DPDO storage Site S-2 as illustrated in Figure

Nos. 4.3 and 4.4. The site is approximately 90 feet long and 75 feet

wide. This site is unfenced, unlined and borders a drainage ditch which

eventually drains to Rice Lake. The maximum number of drums stored at

any time at this site was 80 to 100 55-gallon drums based on personnel

interviews. No major spills in this area have been recorded, however,

minor drum leaks occurred in the past. Several drums of waste oil con-

taminated soil were removed from this site in 1980. This material was

spread within the current fire training area (Site FT-2). This site is

no longer used for storage.

Due to the proximity of Area "C" to the drainage ditch the poten-

tial for contaminant migration exists. No other areas within the
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present DPDO storage area were used for liquid storage. Hence, no

potential for migration of contaminants exist at other areas.

Site S-1 Old DPDO Storage

From 1950-1964 the base salvage yard area and DPDO storage area was

located north of Washington Street near Building 147 as illustrated in

Figure 4.3. Minor leakage of drums of waste materials likely occurred

at this site. A potential for contamination exists at this site.

Site S-3 Base Supply Storage Area

As depicted in Figure 4.3 an open drum storage area (Site S-3)

which is a 120 feet by 80 feet diked and paved area is used to contain

* 55 gallon drums of new and waste POL. The area is contained and no

evidence of past contamination at the site exists.

Hazardous Waste Storage

Several other hazardous material and waste storage sites are

located on Duluth AFB. These sites are areas of concern and were re-

viewed during the on-site survey. These sites are also illustrated in

.J Figure 4.3.

Site S-4 Hazardous Material Storage Building 513

Since October, 1981 all hazardous waste materials at Duluth AFB

have been stored at Building 513. This totally enclosed building with

eight bay areas is used as a storage area for the types of hazardous

materials illustrated in Table 4.3. No record of spills exists at this

site. Prior to October, 1981 many of these materials were stored in

building 147 (Site S-1).

Site S-5 PCB Storage Facility

All used PCB transformers are stored at the PCB Storage Facility

(Site S-5) in Building 511. The storage area is located on a concrete

slab and is totally enclosed with a 6-inch containment dike. PCB items

stored at this facility include: i.

- 26 capacitors of various sizes (45-80 ppm PCB)

- 24 transformers of various sizes (18-140 ppm PCB)

- 15 55-gallon drums of PCB and mineral oil mixtures.

No evidence or records of spillage exists.

Disposal and Dump Sites

The majority of general refuse and waste materials generated at

Duluth APB in the past has been disposed off base in the Duluth

4-16
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TABLE 4.3

HAZARDOUS WASTE STORAGE FACILITY INVENTORY

Bay Area Material Quantity

1 DDT (75% powder) 7-50 lb cans, 2-20 lb cans

DDT (10%) 4-5 lb cans

DDT (unknown %) + 25 gals

2 Sodium Hexametaphosphate 1-100 lb can
Unknown liquid 1-5 gal can
Unknown powder 300 lbs

3 Malathion (57%-95%) 3-55 gal drums, 21-5 gal
cans

4 Cyclohexlamine 55 gal drum

Methyl Ethyl Ketone 5 gal can

5 Sodium Arsenite 3-30 gal drums

6 Dieldrin (18.6%) 11-5 gal cans
Diazinon (2% dust) 1-50 lb can, 1-25 lb can
Aircraft Paint stripping + 25 gals

residue
Lindane (12.2%) 4-25 gal cans
ABATE granules 6-25 lb bags
Hydraulic fluid + 25 gals

7 Monuron (80%) 2-50 lb cans
Calcium Hypochloride + 75 lbs
Tanex 110 lbs

8 Chlordane (72%) 15-5 gal cans
Chlordane (5% dust) 25 lb can

U Note% DDT removed by DPDO in November, 981.

V

4-17

L i



Municipal Landfill located near the National Guard Area. However,

several disposal sites for construction rubble and hardfill materials

existed on the base in the past. In addition, empty drums have been

found in several areas. No records exist regarding these disposal and

dump s-ites. A majority of the information concerning these sites was

collected through personnel interviews with current and retired

employees and a review of aerial photography. A description and evalua-

tion of each site is presented herein. Table 4.4 summarizes pertinent

information for each of the disposal sites illustrated in Figure 4.5.

Site D-1 Dump

Site D-1 is located in a pocket swamp area north of the abandoned

Goose Missile Site bunkers and to the east of the access road. Approx-
E iimately fifteen empty and rusty 20% DDT drums were observed scattered

throughout an approximate 100 feet by 75 feet area (See Appendix F -

Figure F.2). None of the barrels contained any original contents nor

were they recently discarded. A sample of the swamp water was collected

by the Base Bioenvironmental Engineering Section and analyzed by OEHL

for DDT isomers. Trace quantities (<0.02 vg/l) of DDT, DDD, and DDE

were detected. A potential for migration of pollutants from this site

to Rice Lake exists.

Site D-2 Dump

Site D-2 is also located north of the abandoned Goose Missile Site

to the west of the access road in a wooded ravine area as illustrated in

Figure 4.5. Approximately 10 empty and rusty 55 gallon drums of deicing L
agent were observed here in October, 1981. These drums had apparently

been there a long time and were all empty. No other waste materials j
were observed in this area and it is unlikely that the area contains any

deposited waste materials covered by fill.

Site Nos. D-3, D-4, D-5 Dumps

Site D-3 is also located north of the abandoned Goose Missile Site

further west of the access road in a wooded ravine area as illustrated

in Figure 4.5. Several empty, rusty barrels of petroleum products were

observed here in October, 1981. No evidence of contamination or other

fill materials exists. The site was probably a dump area for a few

empty barrels.

Site D-4 is located south of the abandoned Goose Missile site

marker in a swampy pocket area as depicted in Figure 4.5. Two empty
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rusty drums of unknown origin were deposited here (See Appendix F -

Figure F.3). Water samples were collected, at this site, and analyzed.

No contamination was detected.

f Site D-5, also illustrated in Figure 4.5, is a relatively small

past surface dumping site. Oil cans, general rubbish, filters from

diesel engines were observed at this site in October, 1981. No drums

are known to exist here. The potential of contamination migration is

considered minor considering the minor quantity and type of wastes

disposed here.

Site D-6 Disposal Area

* The D-6 disposal site, northeast of Runway 13, has been used since

the 1950's for disposal of construction rubble, landfill and general

rubbish. The site has been filled about 3-4 ft. above the access road

level. Based on personnel interviews this site may also contain some

old aircraft parts and drums. Some key personnel suggested that both

empty drums and drums containing non-burnable and non-recoverable

chemicals may have been disposed here from time to time. This site is

one of the few areas where an area fill method was practiced on Duluth

AFB. No leachate has been observed at this site. However, the

potential for migration of contaminants to local swamps and eventually

to Rice Lake exists.

Site D-7 Disposal Area

Site D-7, northeast of Runway 13 on the east side of the access

road, was used for burial of old C-rations and hardfill materials such

as fencing and construction rubble during the 1950's. No potential for

contamination exists at this site due to the nature of the wastes

disposed of.

Site D-8 Hardfill Burn Area

Site D-8 was used as a burial area for small quantities of scrap

metal and rubbish. Some non-hazardous materials were also burned here.

No potential for contamination exists at this site.

Site D-9 Disposal Pit

During the mid-1960's small amounts of percuric acid and acetone

J were dumped from the medics clinic into a small pit (8'x7') located at

Site D-9 on Figure 4.%. The pit contained small amounts of garbage and

was filled with local soil. Due to the small quantities of waste

4-21
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material disposed and the location of the site a minor potential for

contaminant migration exists.

Site Nos. MD-i, MD-2 Munitions Disposal Sites

Also illustrated in Figure 4.5 are two munitions disposal sites

used during the 1950's to 1972. Pure explosives expended by demolition

averaged 2000 pounds per year, totaling approximately 25,000 items

ranging from small arms ammunition to aircraft catapults. Due to the

nature of the materials exploded and the location of the sites the

potential for contamination migration is considered minimal.

Radioactive Waste Disposal Site (RD-i)

In the 1950's, low level radioactive materials such as cathode ray

.. tubes, scopes and watch dials were disposed in a 15 feet deep trench

approximately forty feet long at Site RD-i, illustrated in Figure 4.6.

These waste materials were covered with garbage and general refuse

*followed by local soil material. Due to the nature of these low level
• ..- .

radioactive materials, the length of time since disposal and the loca-

tion of the site, no potential for contamination migraton exists.

Waste Treatment System

An Imhoff tank treatment system was used for treatment of sanitary

wastes prior to 1969 at which time the waste treatment plant was

demolished and sanitary wastes were then diverted to the Duluth Muni-

cipal system.

Sanitary Sewer System

The base sanitary sewage lift station was sampled quarterly for

pesticides during the spring of 1980 through 1981. DDT, Dieldrin,

Endrin, DMD, MDE and Heptachlorepoxide were detected at less than 1 Ug/l

during only one sample period (June 3, 1981). During subsequent

sampling periods pesticides were not detected. The source of these

residual pesticide concentrations is presently unknown, but is not a

result of past disposal site contaminant migration. V
Septic Tanks

There are three septic tanks on Duluth IAP which were previously

used by the base. These septic tanks are located at Building 125, the

ADC Ammo Storage Area and the Radar Approach Control area. Based on the

on-site survey, these units have been used primarily for disposal of

sanitary sewage and should not pose a hazard from the standpoint of

possible ground water contamination.
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Oil/Water Separators

There are two oil/water separators located on Duluth IAP. The

recovered oil is sold to an off-site contractor and the wastewaters

enter the sanitary sewer. Based on the on-site survey those units

should not pose a ground-water contamination hazard.

EVALUATION OF PAST DISPOSAL FACILITIES

Eleven sites associated with Duluth lAP were identified as having

potential for contamination or contaminant migration. These sites have

been assessed using a rating system which takes into account factors
.40 such as site characteristics, waste characteristics, potential for

contamination and waste management practices. The details of the rating

procedure are presented in Appexdix G and the results of the assessment

* are summarized in Table 4.5. Rating scores were developed for the

individual sites and the sites are listed in order of ranking. The

rating system is designed to indicate the relative need for more

detailed investigation. The information presented in Table 4.5 should

be used as a guide for assigning priorities for investigating Duluth IAP

disposal sites. The ratings for the individual disposal sites are

presented in Appendix H for review.

In addition to the rating information in Table 4.5, the period of

operation is also presented. The system does not take into considera-

tion a *time factor". This is especially pertinent when considering

spills and the fire training areas.

The Site D-1 Disposal Site received the highest score of 64.

Scores greater than 53 were also given to the FT-2 (1960-1980) and Site

FT-i (1950-1960) fire training areas. The fire training areas received

higher scores due to the nature of wastes burnt at the site, and

potential for waste infiltration and migration off site. Site SP-1,

Tank Farm Area, and Site S-2, DPDO Storage Area "C", also received

scores greater than 53. Site SP-1 contains a suspected leak of Diesel

Fuel Oil No. 2.
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j SECTION 5

CONCLUSIONS

The goal of Phase I of the IRP is to identify the potential for

environmental contamination from past waste disposal practices at Duluth

ZAP and to assess the probability of contaminant migration. Based on

1 the results of the project team's field inspection, review of records
" I and files, and interviews with base personnel, past employees and state

and local government employees, the conclusions given below have been1developed. The conclusions are listed by category for the sites

identified on Duluth IAP. Table 5.1 contains the priority ranking of

* i potential contamination sources at Duluth ZAP.

1) Disposal and Dump Sites

1 a. Disposal site D-1, the Goose Missile Site Dump, which contains

- approximately 15 empty DDT drums has a moderate potential for

migration of contaminants. Analysis of surface water within

Ithe swampy area around the dump site has indicated the
presence of trace levels of DDT isomers. The site received an

overall score of 64.

b. Disposal sites D-4, D-2, D-6, and D-9 have a low potential forImigration of contaminants due to the types and estimated

quantities of wastes disposed at these locations. These sites

received scores of 50, 49, 48, and 44 respectively.

2) Fire Training Areas

a. Fire Training area FT-2 has a moderate potential for migration

r Iof contaminants. Training exercises at FT-2 which have been

conducted since 1960 have utilized waste oils, solvents,

thinners and JP-4. This pit is unlined. Runoff from the site

drains into a swampy area north of the fire training area and1eventually north to Rice Lake. Fire training area FT-2 was

given an overall score of 63.

5
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TABLE 5.1

PRIORITY RANKING OF POTENTIAL CONTAMINATION4 SOURCES

Rank Site Name Score

1 D-1 Goose Missile Site Dump 64

2 FT-2 Fire Training Area 63

3 FT-i Fire Training Area 56

14S-2 DPDO Storage Area "C" 55

5 SP-1 Tank Farm Area 53

6 D-4 South Goose Missile Site Dump 50

7 D-2 Goose Missile Site Dump 49

8 D-6 Runway 13 NE Disposal 48

9 S-1 Old DPIJO Storage Area 48

10 D-9 Disposal Pit 44j

11 RD-1 Lw-level Radioactive Waste Disposal 44

Note: This ranking was performed according to the Hazardous Evaluation
Methodology described in Appendix G. Individual site rating
forms are in Appendix H.
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b. Fire Training area FT-I contained two pits used for training

activities prior to 1960. The pits never overflowed and

residual waste materials most likely seeped into the ground.

This area is believed to pose a lower potential for migration

of contaminants than FT-2 since the site has been closed with

local soils. FT-i was given an overall score of 56.

3) Spill Areas

A suspected Diesel Fuel Oil No. 2 leak has occurred near the

Tank Farm area (Site Sp-1). This site received a score of 53.

4) Hazardous Waste Storage Areas

a. The DPDO Storage Area "C" (Site S-2) which served as a storage

site for waste materials in 55 gallon drums has a moderate

potential for contaminant migration due to the minor amount of

spillage which occurred. This site received a score of 55.

b. The old DPDO storage area (Site S-1) which also served as a

storage site for waste materials has a low potential for

contaminant migration due to the minimal storage which

-. ~ , occurred and the location of the site. This site received a

score of 48.

5) Radioactive Disposal Site

The radioactive disposal site RD-I has a low potential for

migration of contaminants. The disposal site is small and contains

low-level radioactive waste materials. The site received a score

of 44.

.

I
I 5-3



I
.1

I
I
1~

~1.

El

a.

1. SECTION 6

RECOIMENDATIONS
1*

i

L
Ii
[I
I:



I SECTION 6

RECOMMENDATIONS

IIn order to aid in the comparison of the 12 sites on Duluth IAP

with those sites identified in the IRP at other Air Force Bases, a pri-

ority rating scale was developed. The sites at Duluth IAP with overall

scores greater than 53 are of primary concern, based on their potential

. I, for waste migration. Further investigation is recommended. Sites of

secondary concern are those with scores from 0 to 52 and further

investigations for these sites is not recommended unless data collected

* from other locations indicate a potential problem could exist at one of

, ]these sites.I
The following recommendations are made to further assess the poten-

tial for contaminant migration from waste disposal areas at Duluth IAP.1
The recommended monitoring program for Phase II is summarized in Table

6.1.

1) The Goose Missile Site Dump (Site D-1) is considered to have a

moderate potential for migration of contaminants and monitoring of

1this site is recommended. Since the suspected sources of contami-

nation (15-55 gallon drums) are situated in a swamp depression area

(discharge area) monitoring wells are not required. It is recom-

mended that approximately ten surface water and sediment samples be

collected at various equidistant locations throughout the dump

site. These samples should be analyzed for the parameters in List

B of Table 6.2 to determine the extent of contamination.

j 2) Fire Training Site FT-2 is considered to have a moderate potential

for migration of contaminants and monitoring of the site is recom-

mended. A monitring system consisting of one upgradient well and

three downgradient wells should be installed. At this time, it is

believed that wells comprising such a system will have a total

depth on the order of 20 feet. At a minimum the parameters in List

j A of Table 6.2 should be monitored.

3 6-1
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TABLE 6.2

LIST OF RECOMMENDED ANALYTICAL PARAMETERS

[°1
.1LIST 

A

Total Organic Carbon

S• pH

Total Organic Halogen

Oil and Grease

LIST B

DDT

DDD

DDE

Total Organic Carbon

pH

Total Organic Halogen

I
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3) Fire Training Site FT-1 also has a moderate potential for contami-

nant migration although the age of the site and the fact that it is

located in a wet area lessens the probability of existing contami-

nation. However, three core boring locations are recommended a-

round the perimeter of the site at approximately 10 foot depths.

The soil samples should be analyzed for the parameters in List A of

Table 6.2 to determine the presence of any suspected contaminants.

If contamination is detected a more extensive monitoring system

would have to be considered.

4) Tank Farm Area (Site Sp-1) has a moderate potential for contaminant

migration and monitoring of the site is recommended as illustrated

in Table 6.1.

5) DPDO Storage Area "C" (Site S-2) has a moderate potential for con-

4" taminant migration and soil monitoring of the site is recommended

-"as illustrated in Table 6.1.
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Biographical Data

JOHN R. ABSAMN

1SydrogeolZogist

Education
'.S. in Geology, 1973, Upsala College, East Orange, New Jersey

":- " !Professional Affiliations

Certified Professional Geologist (Indiana No. 46)

Association of Engineering Geologists
Geological Society of America
National Water Well Association

Experience Record
1973-1974 Soil Testing Incorporated-Drilling Contractors,

Seymour, Connecticut. Geologist. Responsible for

the planning and supervision of subsurface investi-
gations supporting geotechnical, ground-water con-
tamination, and mineral exploitation studies in the
New England area. Also managed the office staff,
drillers, and the maintenance shop.

1974-1975 William F. Loftus and Associates, Englewood Cliffs,
New Jersey. Engineering Geologist. Responsible for
planning and management of geotechnical investigations
in the northeastern U.S. and Illinois. Other duties
included formal report preparation.

1975-1978 U.S. Army Environmental Hygiene Aqency, Fort Mc-
Pherson, Georgia. Geologist. Responsible for
performance of solid waste disposal facility siting
studies, non-complying waste disposal site assess-
ments, and ground-water monitoring programs at mili-
tary installations in the southeastern U.S., Texasr
and Oklahoma. Also responsible for operation and
management of the soil mechanics laboratory.

1978-1980 Law Engineering Testing Company, Atlanta, Georgia.
Engineering Geologist/Hydrogeologist. Responsible
for the project supervision of waste management, water
quality assessment, geotechnical, and hydrogeologic
studies at commercial, industrial, and government
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John R. Absalon (Continued)

facilities. General experience included planning and
management of several ground-water monitoring programs,
development of remedial action programs, and formula-
tion of waste disposal facility liner system design
recommendations. Performed detailed ground-water
quality investigations at Robins Air Force Base in
Georgia, a paper mill in southwestern Georgia, and
industrial facilities in Tennessee.

1980-Date Zngineering-Science. Hydrogeologist. Responsible
for supervising efforts in waste management, solid
waste disposal, ground-water contamination assessment,
leachate generation, and geotechnical and hydrogeo-
logic investigations for clients in the industrial and
governmental sectors. Performed geologic investiga-
tions at eight Air Force bases and other industrial
sites to evaluate the potential for migration of
hazardous materials from past waste disposal practices.
Conducted RCRA ground-water monitoring studies for in-
dustrial clients and evaluated remedial action alterna-
tives for a county landfill in Florida.

* Publications
-W Investigation of the Brunswick Formation at Roseland, J,s
1973, with others, The Bulletin, Vol 18, No. 1, NJ Academy
of Science, Trenton, NJ.

OEngineering Geology of Fort Bliss, Texas," 1978, with R. Barksdale,
in Terrain Analysis of Fort Bliss, Texas, US Army Topographic
Laboratory, Fort Belvoir, VA.

"Geologic Aspects of Waste Disposal Site Evaluations,* 1980, with
others, Program and Abstracts AEG-ASCE Symposium on Hazardous
Waste Disposal, April'26, 'Ia eigh, VC.

*practical Aspects of Ground-Water Monitoring at Existing Disposal
Sites," 1980, with R.C. Starr, Proceedings of the EPA National
Conference on Management of Uncontrolled Hazardous Sites, HiCRI,
Silver Spring, MD.

"Improving the Reliability of Ground-Water onitoring Systems,"
1981, P of the Madison Conference of Applied Research
and Practice oniMunicipal and Industrial Waste, University of
Wisconsin-Extension, Madison, WI.
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Biographical Data

SWILLIAM GARY CHRISTOPHER

Env ironmental Eng ineer

SEducation
B.S.C.E. in Civil Engineering, (Magna Cum Laude), 1974

West Virginia University, Morgantown, W.Va.
M.I. in Environmental Engineering, 1975, University of

Flocida, Gainesville, Florida

I Professional Affiliations

Registered Professional Engineer (Georgia No. 11886)
*American Society of Civil Engineers (Associate Member)

West Virginia Water Pollution Control Federation

1 ono ary Affilitations
NO Chi Epsilon

Tau Deta Pi
I EPA Traineeship for Master 's Degree

Exper ience Record

1 1972-1974 West Virginia Department of Highways. Morgantown, West
Virginia. Highway Co-op Technician. Handled inspec-
tion of drainage, concrete structures, earthwork and
compaction testing for interstate highway construction
within Monongalia County and Preston County. Performed
field office assignments to finalize estimates and
quantities for a completed section of highway con-

3. I struction.

1975-1977 Union Carbide Corporat ion, Chemicals and Plastics Divi-
sion, Environamental Engineering Department. As a pro-
cess/project engineer performed environmental pro-
tection engineering for Union Carbide's Taft and Texas
City Plants. Projects included process design of a
rapid mix-flocculation basin for the Gulf Coast Waste

1 2/82
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William Gary Christopher (Continued)

Disposal Authority (GCWDA) 40-Acre Facility Treatment
Plant. Performed bench-scale studies of coagulant use
to improve settling of aeration basin effluent bio-
solids at the 40-acre facility. Predicted 40-acre fa-
cility effluent DOD and effluent TSS quality following

4operation changes to the existing facility including
addition of a limited aeration basin to the front end
of the treatment plant. Performed process feasibility
and conceptual design of an aeration treatment facility
for Union Carbide's Texas City plant concentrated waste

* Istream. Performed preliminary process scope and cost
appraisals for sludge disposal alternatives at Texas
City including: landfarming, pressure filtration-land-
fill and pressure filtration-incineration. Performed
settling column studies for solvent vinyl resin and

* suspension vinyl resin waste streams and sized settling
basins from the studies. Proposed bench-scale study of
the effect of ethyleneamines waste stream on anaerobic
treatment of Texas City concentrated wastes. Provided
review assistance for a 200-acre regional industrial
landfill, in-place stabilization processes for 18-acre
lagoons of primary sludge and pyrolysis fuel oil mix-
tures at Texas City, and source reduction projects.
Evaluated at UNOX compressor piping modification for
the Taft Plant to reduce power consuaption by 50%.
Wrote preliminary operational considerations for a pro-
posed GCODA regional landfarm.

1977-Date Engineering-Science, Inc. Project Engineer on study for
the American Textile Manufacturers Institute and EPA.
Responsible for field pilot plant study and evaluation
of coagulation/clarification/multi-media filtration,
carbon adsorption, ozonation, coagulation/multi-media
filtration and dissolved air flotation technologies for
treatment of textile industry "BPT" effluents to meet
future BATZA guidelines. An ancillary portion of this
project included review of existing activated sludge
facilities and operational practices to meet current
BPT limits at 5 textile mill sites.

Project engineer on study for Lederle Laboratories,
Pearl River, New York plant. Responsible for waste-
water treatment plant evaluation and optimization study
with particular emphasis on operational changes to im-
prove performance. Treatment processes included coagu-
lation, flocculation, primary sedimentation, oxygen
activiated sludge and final sedimentation.
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U William Gary Christopher (Continued)

-Project manager of waste treatment operations evalua-
Stion at a pharmaceutical plant. Responsibilities in-

cluded operational optimization of the full-scale acti-
vated sludge process with full-scale coagulationItesting, bench-scale bioreactor studies and equaliza-
tion mixing and capacity studies.

IProject engineer on study to determine the impact of
RRA regulations on the coal-fired utility industry.
Assisted in development of design criteria and cost
methodology and estimates to compare the cost impact of

1 CRA 3004 and 4004 regulations on fly ash, bottom ash

4 and FG sludge disposal on a regional and nationwide
basis.

Project Manager for review of a Permit Application and
design for a proposed azardous Waste Disposal Facility
in North Carolina.

Project Manager for prepaxation of a =white paper" for
the Department of Energy to assess major impacts of
proposed RRA 3001, 3004 and 3006 regulations on in-
dustrial coal use for power generation.

Project Manager on study to determine biotreatability
of new process wastes for a pharmaceutical chemical
plant and to evaluate and define options for liquid
waste incineration.

IProject Manager on odor control study of process wastes
for a major organic chemicals company. Responsible for
laboratory bench-scale and field pilot plant study in-
volving evaluation of liquid waste, air and steam
stripping, chemical oxidation, ozonation, and activated
carbon adsorption. Design criteria for a biological
treatment system for the odor pretreatment effluent was
also developed from bench-scale bioreactor studies.

Project Manager on a study to provide a preliminary
evaluation of advanced waste treatment technologies
required for upgrading an existing activated sludge
facility treating organic chemical and pharmaceuticalI wastes with high COD and nitrogenous concentrations.

Project Manager on a biological treatability study to
provide expanded waste treatment facilities for a major
organic chemicals firm. Responsibilities included lab-
oratory bench-scale and pilot scale treatability and
sludge handling studies involving waste characteriza-
tion, activated sludge treatability, aerobic digestion,
gravity thickening, dissolved air flotation, belt fil-
ter press sludge dewatering, plate and frame pressure

- - - - - - - - -- ------
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illiam Gary Christopher (Continued)

filter, vaecm filter (rotary precoat), and centrifuga-
tion for nine different raw waste streams.

Project Manager for a project involving pcess slec-
tion and preliminary engineering design for a pulp and
paper mill waste treatment facility.

ProjOct Manager on Solid and Hazardous Waste study for
a diverse chemicals and plastics production facility.
Responsibilities included ERA Interi m Status Compli-
ance, ERA Manifest Implementation and plant training,

CRA Notification and Permit Part A applications. De-
tailed Solid Waste inventories by production unit and
classification of wastes according to RCRA were devel-
oped. Segregation of wastes, recycle/ecovery and
ultimate disposal options including incineration and
secure landfills were evaluated for the short-term.
Long-term evaluations will be considered in Phase II of
the Study.

Project Manager on Solid and Hazardous Waste study for
.J a diverse organic chemicals manufacturing facility.

Long-term alternatives for storage, handling, treatment

and disposal of a variety of types of hazardous wastes
were evaluated based on technical performance and eco-
nomic comparisons. Alternatives evaluated included
solid and liquid incineration, landfill, landfarm,
solidification/fixation, and physical volume reduction
(shredding,-mpaction). Developed a detailed Spill
Control and Best Management Practices Manual.

Project Manager for a waste treatment plant capacity
evaluation for a silicon wafer manufacturing facility.
Bench-scale and pilot scale coagulation and settling |
column studies were performed in addition to field
scale oxygen transfer tests to predict maximum design
organic and hydraulic loadings for an existing acti-
vated sludge waste treatment facility.

Other recent projects include development of the work
plan and saperimental program for an American Cyanamid
Company organic chemical plant primary treatment study,
development of design specifications for a pharmaceu-
tical production facility waste treatment plant and
mixed liquor coagulation operations assistance for a
plastics production waste treatment facility.

Technical Publications

"Magnesium Recovery from a Neutral Sulfite Semi-chemical Pulp and
Paper Mill Sludge," Master of Engineering Research Project,
University of Florida, 4inesvilla, lorida 1975.
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William Gary Christopher

"Siting Considerations for Hazardous Waste Disposal Facilities,"
presented at the Georgia Envirormental Health Association
Conference, Jekyll Island, Georgia, July, 1981. (Co-author T.N.
Sargent)

W. G. Christopher, "Hazardous Waste Manageent," Seminar presented
to Capitol Associated Industries, Inc., Raleigh, North Carolina,
August 21, 1981

W. G. Christopher, -A Solid and Hazardous Waste Management Program
for Industrial Facilities," industrial Wastes Magazine (publication

• . pending) , 1981.
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Biographical Data

3 DAVID G. JOHNSON

Environmental Engineer

Education

B.S. in Civil Engineering with Highest Honors, University of Texas,
Austin, Texas, 1977I

M.S. in Engineering (Environmental Health), University of Texas,
Austin, Texas, 1979I

Professional Affiliations
Water Pollution Control Federation

Honorary Affiliations
Tau Beta Pi
Chi Epsilon
Phi Kappa Phi
Phi Eta Sigma

Experience Record
1976-77 University of Texas, Austin, Texas, Dept. of Civil

Engineering - Research Assistant II. Performed data
reduction and analysis and application of computer
models to predict dynamic wheel loadings on pavements
and bridges.

1977-78 University of Texas, Austin, Texas, Dept. of En-
gineering (Environmental Health) - Research Assistant
II. Performed literature review and analysis of data
pertaining to the sources and influx of nitrogen
species into confined aquifers, and the fate of
ammonia used for in-situ uranium solution mining.

1978-80 Espey, Huston & Associates, Inc. - Staff Engineer I.
Preparation of Federal Flood Insurance Studies for
thirteen coastal communities and four counties in[ Texas. Responsible for the data collection, hydro-

1. logic and hydraulic analyses and report writing, as
well as coordination of staff engineers and tech-
nicians involved in the project. Extensive use was
made of the computer program HEC-2. Represented the
company at numerous community coordination meetings.

r Prepared outfall drainage studies for the comunities
i of Refugio and Missouri City, Texas, outlining ex-

isting drainage problems and making recommendations
to relieve them. Designed major drainage ditch

improvements for a drainage system in Houston, Texas.

. ,12/81
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David G. Johnson (Continued)

1980-Present Engineering-Science, Inc. Project Engineer on 201
Step 1 studies for the communities of Edinburg and
Sugar Land, Texas. Activities included preparation of
an Environmental Information Document for Edinburg
and Facility Plan for Sugar Land.

Project Engineer for Phase 1 Installation Restoration
Program projects for the Department of Defense.
Evaluated radioactive and hazardous materials han-
dling and waste disposal activities at several Air
Force bases to identify practices potentially re-
sulting in groundwater contamination and contaminant
migration beyond property boundaries. Past disposal
sites were ranked to establish a priority basis for

futher investigations.

Project Engineer involved with the preparation of an
EIS for a new central Florida phosphate mine. Project
activities included an analysis of radionuclide re-
distribution as a result of mining and an evaluation
of potential radiological impacts.

Project Manager on an evaluation of fly ash disposal
alternatives for a large power plant. Objectives of
the project included assessment of collection, trans-
portation, and disposal methods, as well as the
potential for fly ash reuse.

Project Engineer in charge of coordinating bench-
scale biological treatability studies on a coal gasi-
fication wastewater project. Systems using various
amounts of powdered activated carbon were evaluated.
Adsorption isotherms and temperature-rate dependency
tests were also performed.

Project Engineer in charge of the preparation of
conceptual wastewater treatment system design for a
major oil refinery expansion. Activities included
estimation of waste loads, and evaluation and con-
ceptual design of collection and treatment facili-
ties. Project Manager in charge of discharge permit
preparation and application.

Project Engineer involved with the development of a
wastewater management program for a major chemical
company. Treatment technologies evaluated included
granular carbon adsorption, powdered activated carbon
adsorption in an activated sludge system, incin-
eration, solvent extraction, steam stripping, chem-
ical treatment, deep-well injection, and wet air
oxidation.

Project Engineer in charge of coordination of bench-
scale testing for a secondary oil removal and slop oil
handling system for an organic chemical plant waste-
water. Dissolved air flotation tests were run to

-2-
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David G. Johnson (Continued)

identify optimum operating procedures. Batch slop oil

screening tests were performed to identify effective
oil/solid/water emulsion-breaking agents.

Publications

Brasewell, J., M. Breland, M. Chang, D. Hill, D. Johnson, R.
Schechter, L. Turk, and M. Humenick. 1978. "Literature Review
and Preliminary Analysis of Inorganic Ammonia Pertinent to South
Texas In-Situ Leaching." Cehter for Research in Water Resources
Report No. CRWR-155, EHE 78-01.

Garwacka, K., D. Johnson, M. Walsh, M. Breland, R. Schechter, and M.
Humenick. 1979. "Investigation of the Fate of Ammonia from In-

- Situ Uranium Solution Mining." Technical Report EHE 79-01.

Johnson, D., and M. Humenick. 1979. "Nitrification and In-Situ
Uranium Solution Mining," SPE No. 8321. Presented at the 1979
SPE Annual Technical Conference and Exhibition, Sept. 23-26,
1979 in Las Vegas, Nevada. Also presented at the Texas Section
ASCE Fall 1979 meeting on October 4-6, 1979, at College Station,

- Texas.

Johnson, D. 1979. "Nitrification and In-Situ Uranium Solution
Mining." Masters Thesis, University of Texas, Austin, Texas.
August 1979.
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1APPENDIX B

INSTALLATION HISTORY

INSTALLATION HISTORY

Duluth International Airport was originally known as Williamson-

1 4Johnson Airport. From 1948 to March 1, 1951, the airport was used by

the 133rd Fighter Group of the Minnesota Air National Guard (ANG). On

March 1, 1951, the Air Defense Command (ADC) placed ANG facilities at

* the airport on active status, and assigned jurisdiction to the Eastern

Air Defense Force (EADF). Command jurisdiction shifted to the Central

Air Defense Force (CADF) on May 20, 1951. Facilities available on base

at this time included a hangar, motor service building, paint shop,

crash and rescue station, heating plant, and temporary shacks next to

..... . the hangar. The facilities were used to support air defense organiza-

tions, including the 179th Fighter/Interceptor Squadron which flew F-51D

and T-33 aircraft.

The period from May 1951 to November 1952 was one of heavy con-

struction at the airport. During this time the following facilities

were constructed: a ground control approach (GCA) and instrument land-

ing system (ILS) navigation aids, a remote transmitter and receiver

building, alert hangars, a base exchange, ammunition storage area, run-

way and taxiway extensions and improvements, a central heating plant,

steam distribution system, water and sewage line, barracks, mess facili-

- . Ii ty, administrative buildings, readiness building, a new crash and rescue

station, an NCO open mess, and VHF radio facilities. Approximately 80

* I acres of ANG facilities were leased by the Air Force, and about 1,243

additional acres were used by base units.

During November and December 1952 the ANG facilities were returned

to the State of Minnesota. The airport was also renamed the Duluth

[Municipal Airport (MAP).

B-1



Construction of base facilities continued from December 1952 to

December 1953. Barracks, an administration building, and POL facilities

were completed in January 1953. Other facilities completed during 1953

included VBF-DF navigational aids, airfield lighting and apron tie-down

anchors, heating plant, water and electrical system extension, addition-

al barracks, officers' open mess, warehouses, air installations build-

ing, paint and storage building, gas station, airmen's club, technical

training building, flight simulator building, and VHF radio equipment in

the control tower. Additional work was done on the ammunition storage

area, instrument landing system, security fencing and lighting, and

" 49administration buildingo.

* Beginning in 1952, the base was occupied by the 515th Air Defense

Group. The 515th was renamed the 343rd Fighter Group on August 18,

1955. Principal aircraft utilized during the 1953-1955 period included

the T-6D, F-86D, and few F-80C aircraft.

An aircraft refueling hydrant system was placed in operation during

the summer of 1954.

Construction of new facilities of Duluth MAP slowed during 1954.

- In this year, a motor maintenance building, base headquarters building,

and guardhouse were completed. The instrument landing system was par-

tially completed, and the Duluth VHF/DF navigational facility moved to

its permanent location.

Also during 1954, two contracts between the Air Force and the City Ii
of Duluth were approved by the city council. These contracts extended

the Air Force lease to 25 years, and required payment of an annual fee

for snow removal, runway maintenance, and other services provided by the

city.

On June 28, 1955, a jet engine field maintenance (JEFM) facility

was established. Plans for on-base family housing units were also com-

pleted in 1955.

Construction began on the Semi-Automatic Ground Environment (SAGE)

direction center at Duluth MAP in May 1956. The construction was com-

pleted and accepted by the Air Force on November 20, 1957. The facility

was designated the Duluth Air Defense Sector. The 343rd Fighter Group

was assigned to this sector, with the mission of protecting 70,000

square miles of northern skies from enemy attack, and was equipped with

Convair F-102 Delta Daggers.

B-2
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During 1956, construction began on a now jet engine teat stand,3 support taxiway, and a GAR-1 missile storage building. Repairs were

made to the east-west runway and rocket assembly building. Also during

this year, an 1-102 flight simulator was installed, a Terminal VHF

Omni-Range (TiVR) homing device was constructed, and the J-35 (P-890)

jet engine field maintenance (JElM) facility was replaced with a J3Ft

+' facility for servicing J-57 (F-102A) aircraft.

On November 30, 1957, the Duluth MAP was designated an electronics

support base within the 31st Air Division. Also during 1957, construc-

- tion was completed on the on-base family housing units, chapel, para-

*chute shop, aircraft shelters, on-base water main, and refueling hard-

stand modifications.

Major base activity during 1958 centered around construction of a

new GOOSE (SM-73) missile site and replacement of the main runway. A

new computer system was installed at SAGE. During 1959 and 1960, 240

- off-base family housing units were constructed, and the ammunition stor-

age area, base theater, and ground power equipment storage building were

.. completed.

The Duluth Air Defense Sector was declared operational on November

15, 1959 and given the responsibility of patrolling 70,000 square miles

of the United States and additional Canadian territory. The 343rd

Fighter Group remained part of the sector, and converted from the 7-102

to the Convair F-106 Delta Dart aircraft during 1960.

The Duluth Municipal Airport (MAP) changed its name to the present

Duluth International Airport (IAP) in 1963. The facility continued to

be utilized by the Air Force, Air National Guard, and the City of Du-

I. luth.
Due to a reorganization of the Air Defense Command, the Duluth Air

Ii LDefense Sector was redesignated the 29th Air Division on April 1, 1966.

However, the air defense responsibility, capability, and mission re-

mained unchanged.

Numerous changes in the 29th Air Division occurred during 1969 and

1970. Six radar squadrons were reassigned in September 1969: four to

the 34th Air Division and two to the 28th Air Division. On November 19,

1969, the 29th Air Division became the 23rd Air Division. The 23rd Air

[Division gained eight radar squadrons and became part of the 23rd North
s-3



American Defense Region (NORAD) in 1970. The area of responsibility of

the 23rd Air Division increased to approximately 750,000 square miles of I
u.S. and Canadian territory, including over 50 million people. The base

mission remained the protection of this region against attack by hostile j
aircraft.

Although most of the major construction on base occurred prior to

1960, the period 1960-1970 saw several improvements and new construction

projects. During this period automotive maintenance facilities, heated
I storage and administrative facilities, additional warehousing, an airmen

dormitory, and religious educational facilities were constructed or

improved. Additional facilities added since 1970 include a new post I
office, child care center, youth center, and data processing building.

In addition, a warehouse was converted into a commissary, the base ex-

change was enlarged, and the heating plant was converted from coal to

oil burning capability.

On August 18, 1970, the 343rd Fighter Group was deactivated and

replaced by the 4787th Air Base Group. In April 1971, the 87th Fighter

Interceptor Squadron at Duluth IAP was transferred to K. I. Sawyer AFB

in Michigan to replace the 62nd Fighter Interceptor Squadron which had

been deactivated. The flying mission at Duluth IAP was greatly decreas- -
ed as a result of these changes. Several active Air Force T-33 aircraft

remained on base until November, 1981.

Missions of tenant and other organizations on base during the last

several years are briefly described in the following paragraphs. In 1980 1:
Duluth IAP was transferred from Air Defense Command to Tactical Air

Command.

23rd North American Air Defense (NORAD) Region had responsibility

for the air defense of a large number of midwestern states and portions

of Canada. The focal point of the Region was the SAGE building which

functions as the control center for air defense resources. Radar data

was processed in the SAG building to allow controllers to detect and [1
identify hostile aircraft and control fighter aircraft. The 23rd NORAD

region provided air defense for an area of approximately 900,000 square

miles in 17 northcentral states and Canada. To perform air defense

activities, the NORAD Region maintained operational control over air

defense equipment in both the United States and Canada, including long-
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range radar sites and fighter interceptor units in Minnesota, Wisconsin,

and Michigan.

23rd Air Division had responsibility for equipping, administering,

I training, and providing air defense combat-ready forces in the 23rd

NORAD Region. The 23rd Air Division also exercised command jurisdiction

over assigned units, activities, installations, and attached units and

supported other forces as directed.

23rd Air Defense Squadron provides operational support for the 23rd

NORAD Region/Air Division. This squadron also provided administrative

functions, training,. and housing for personnel assigned to the SAGE
._ system, including those assigned to the headquarters of the 23rd Air

USAF Clinic equips, administers, and trains all assigned or at-

"' tached personnel in order to provide medical service, emergency care and

treatment for nonhospital type cases, physical examinations, inspec-

tions, and immunization for all authorized personnel. Provides other

bases with medical services such as flight medicine, preventative medi-
cine, veterinary service, and dental service as required.

148 Tactical Reconnaissance Group (TRG), Minnesota Air National

Guard (ANG) has a photo reconnaissance mission under the direction of
the Tactical Air Commrand (TAC). Prior to 1976, the unit was known as

the 148th Fighter Interceptor Group, flying F-101 Voodoo aircraft as an

integral part of the 23rd NORAD Regional defense system. Currently F-4

aircraft are used.
Detachment 8, 12th Weather Squadron provided all weather support to

the 23 NORAD Region/23 Air Division, consisting primarily of short range

forecasting in support of air defense units.

Detachment 3, 1913 Communications Group (AFCS) maintains Radar

I. Approach Control, ground radios, navigational aids, weather equipment,

and various comunications equipment.J Defense Proerty Dissal (DPDO) responsible for the disposal of
excess government equipment, including office equipment, vehicles, elec-

j tronic equipment, and hazardous materials/waste.

Detachment 1, 4603, ADMET served as the manpower office for all

units of the 23rd Air Division, including the programming of resources

to accomodate new missions or workloads as well as activations and deac-

B-5



tivations of mits. The detachment also monitored contractutal se:vices

and accomplished management engineering studies directed by ADOM head-

quarters.

2tachent 1315, District 12, Offi.ce of .Bpecial Invetiation in-

vestigates all major offenses and violations of the Uniform Code of

Military Justice and conducts criminal, personal security, and counter-

intelligence investigations.

USAF Postal Courier Service provides mail support for Duluth Inter-

national Airport.

District 23, Duluth Resident Agen performed. defense investigation

* services in conjunction with the Office of Special Investigation.

I;
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j ENVIRONMENTAL SETTING DATA

I BIOLOGICAL RESOURCES BASELINE ENVIRONMENT

7 The existing biotic environment for Duluth IAP is summarized based

on information contained in the TAB A-i Environmental Narrative as

1follows:
* " The existing vegetation is dominated by poplar, aspen And paper-

birch on slopes and uplands with a mixture of tag alder, black

ash, black spruce, and tamarack adjacent to creek beds and in

nearby broad swampy areas.

- * No area of the base is used for field crops.

* There are no threatened or endangered plant species on base or in

the Duluth area.

a Large animals found within the base include whitetail deer and

the black bear.

o Approximately fifteen species of predatory birds (hawks and

falcons) could either reside or migrate through Duluth IAP.

* The only threatened and endangered species (animals) with any

significant chance of being found within the Duluth area are the

timber wolf and several species of predator birds. These birds

would include the golden eagle, the bald eagle and the peregrine

falcon. Even though these birds are rare, high numbers may

I, migrate through the Duluth area every fall.

MINNESOTA WATER QUALITY STANDARDS

The water quality stream standards classification for Duluth IAP

[ streams are illustrated in Table C.I along with the required stream
standards for the various classifications.

DJLUTd IAP SURFACE WATER QUALITY MONITORING

A range of analytical results for each of the nine water quality

sampling stations on Duluth ZAP are illustrated in Table C.2.

C-1
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TABLE C.1
[i.

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

REACH OR AREA INVOLVED
WATERS OR LOCATION CLASSIFICATION

Manitou River (S. 3. 10, T. 57, R. 6W; S. 6, 18, 2A, 3B
7, 8, 17, 20, 21, 28, 33, 34,
T. 58, R. 6W; S. 1, 7, 8, 9,
11, 12, 16, 17, T. 58, R. 7W;
S. 18, 19, 21, 26, 27,28, 35,
36, 22, T. 59, R. 7W)

Little Manhou River (S. 2, T. 57, R. 6W) LB, 2A, 3B
Little Marais Creek (S. 5, 8, 16, 17, 21, T. 57, IB, 2A, 3B

R. 6W)
Mark Creek (S. 1, 2, 3, 9, 10, T. 61, R. 2W) IB, 2A, 3B
Martin Creek (S. 2, 3, 11, T. 58, R. 6W) IB,2A,3B
Mile Post 43 Creek (S. 2,3,10,11,14, 15, T. 56, IB,2A,3B

R. 8W)
Milers Creek (S. 12, 13, T. 30, R. 15W; S. 18, IB, 2A, 3B

19, 29, 30, 32, T. 50, R. 14W)
Mississippi Creek (S. 1, T. 61, R. 2W; S. 32, 33, IB, 2A, 3B

34, 35, T. 62, R. 2W)
Mons Creek (T. 62, 63, R. 3E) IB, 2A, 3B
Moose Creek (S. 31, 32, 33, 34, T. 59, R. 6W) IB, 2A, 3B
Mud Creek (S. 16, 21, 22, T. 62, R. IE) IB, 2A, 3R
Murmur Creek (T. 61, R. 7W) IB, 2A, 3B
Myhre's Creek (S. 23, 26, T. 62, R. 3E) lB, 2A, 3B
Nester Creek (S. 4, 5, 6, T. 61; R. IW; IB,2A,3B

S. 1, T. 61, R. 2W)
Nicadoo Creek (S. 1, 12, T. 56, R. 8W; S. 6, 1B 2A, 3D

T. 56, R. 7W; S. 36, T. 57 R.
SW)

Nine Mile Creek (S. 23, 37,9, 16, T. 58, R. 6W; ID, 2A, 3D -.5.27, 33, 34,?T. 59,LR 6W)

Oliver Creek (S. 1, T. 57, R. 8W; S. 23, 26, 35, 1B,2A,3D
36, T. 58, R. 8W)

Onion Creek (S. 1, 2, 3, 4, 12, T. 59, R. 4W; IB,2A,3B
S. 24, 25, 26, 35, T. 60, R. 4W)

Palasade Creek (S. 8, 16, 17, 18, 19, 20, 21, 22, IB, 2A, 3B
T. 56, R. 7W)

Pancake Creek (T. 60, R. 4W, 5W) 1B, 2A, 3B
Pecore Creek (T. 61, R. 4W) IB, 2A, 3B
Pike Lake Creek (S. 15, T. 61, R. 2W) IB, 2A, 3B
Pine Mountain Creek (S. 26, 27, T. 63, R. IE) IB, 2A, 3B

Pine River (T. 64, R. 3E) 2B
Plouffs Creek (S. 17, 18, T. 61, R. 4W; S. 2, IB, 2A, 3B

I1, 13, 14, 15, T. 61, R. 5W;
S. 26, 35, T. 62, R. 5W)

Poplar Rie (T. 60, 61, R. 3W, 4W) 21
(except ftrot waters)

Poplar River S. 3,4,5,6,9,10,15,16, 1B.2A. 3D
20, 21, 28, 33, T. 60, R. 3W;
$. 31, T. 61, R. 3W; S. 10, 14,
15, 22. 23, 25, 26. 36. T. 61,
R. 4W) q
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I TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

I
REACH OR AREA INVOLVED

WATERS OR LOCATION C[...SSIFICAT[ON

LAKE SUPERIOR BASIN
St. Louis River Watershed (No. 1)

Streams
Anderson Creek (S. 14, 15, 22,26,27, T. 46. R. 17) lB, 2A, 3B
Artichoke Creek (S. 7, 8, 18, T. 52, R. 17) I B, 2A, 3B
Athlenius Creek (S. 9, 10, T. 53, R.14) IB, 2A, 3B
First(Mud) Creek (S. 3, 10, 11, T. 58, R. 15; 2A,3B1.S. 27, 34, T. 59, R. IS)
Banner Brook (S. 16, 21, T. 58, L 13) IB,2A.3B
Beartrap Creek (S. 15, 16, 21, 22, 25. 26, 27, 28, 1B, 2A. 3B

T. 51, R. 17)
Beaver River (T. 52, R. 16, 17) 2B
Berry Creek (S. 2, 10, 11, 12, 15, 21, 28, 29, IB, 2A. 3B

31,T. 56, R. 12; S. 6, 7, 18, 19,
T. 55, R. 12; S. 12, 13, T. 55,

1, R. 13)
Blackhoof River (S. 6, 7, 8, 10, 14, 15, 18, 19, 20. IB, 2A. 3B

22, 116, 17, 25, 26, 27, T. 47.

R. 17; S. 30, 31, T. 48, R. 17:
.S. 26, 30, T. 47, R. 16)
I Boulder Creek ('. 53, 54, R. 14) 2C

- . Bug Creek (T. 54, R. 15, 16) 2B
. Canutrup Creek (S. 19, T. 46, R. 17) 2B

Carey Creek (S. 28, 33, T. 53, R. 14) lB. 2A, 3B
Cbalberg Creek (S. 1, 2. 3, 10, T. 51, R. 17) 1B, 2A, 3B
Clear Creek (S. 6, T. 46, R. 16; S. 1, 10. 11, 12. lB. 2A. 3B

15, 16, 21, T. 46, R. 17)
Cloquet River (T. 51, 52, 53, 54, 55, R. 12, 13. 2B

14, 15, 16, 17, 18)
Little River (T. 53, 54, R. 12, 13) 2B
Cloqet River. (R. 55, 56, R. 12, 13) 2B

West Branch
Coolidge Creek (S. 19, 20, 30. T. 55, R. 14; S. 25. lB. 2A 3B
C35. 36, T. 55, R. 15)
Cranberry Creek (T. 58, R. 13) 2C
Crystal Creek (S. 6, T. 48, R. 16; S. 1, T. 48. IB, 2A, 3B

R. 17; S. 36, T. 49, R. 17)

Deer Creek (S. 19, 20, 29, T. 47, R. 16: S. 12. 1B. 2A, 3B
13, 24,T. 47, R. 17)

Dutchess Slough Creek (S. 9,10,13, 14, 15, 24, T. 50. lB, 2A, 3B
R. 17)

Elbow Creek (T. 56, 57, R. 18) 2B
I" Embarrass River ('T. 59, 60, R. 13, 14, 15) 2BL Elm Creek (S. 1 2, T. 49, R. 16; S. 35. IB. 2A&3B

T. 50, R. 16)
Floodwood River (T. 52, 53, 54, R. 20, 21) 2B

Hay Creek (S. 27. 28, 29, 32, 33, T. 50. R. 16; IB, 2A. 3B
S. 3, 4, 9, 10, 15,T. 49, R. 16)

Hellwig Creek (S. 13, 14, 24, 25. 35. T. 53. R. 17: lB. 2A. 33
S. 3, 10, 14. 15. 23. 26. T. 52.

i i. I
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TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

CHAPTER TWENTY-FOUR: WPC 24

CLASSIFICATIONS OF INTRASTATE WATERS OF MINNESOTA

Wi 24: The following regulation establishing damfications peruins to an
rlas te surface waters of the state.

(a) All intrastate waters are included, although some minor watercourses
such as unnamed streams or interconnecting waters and/or intermittently
flowing creeks, ditches, or draws, etc., are not listed individually herein. All
intrastate waters are classified herein and this classification shall supersede
the classification of any intrastate waters given in Regulation WPC 1, 2, 5,
6, 7, 8, 9, 10, 16 and 17.

(b) All known present uses and/or uses which may be made of the waters
in the future are included. In addition to the classification given below, all
of the waters named herein are also included in classes 3C, 4A and B, 5 and
6, where such uses are possible. All other waters not specifically named
herein shall be classified as 2B, 2C, 3B, 3C, 4A and B, 5 and 6 unless dele-
tion of any one or all of such designations is recommended by the Minne-
sota Department of Natural Resources on the basis of information available
as to its actual or potential suitability for the given uses. Where specific cri-
teria are common to two or more listed classes the more restrictive value
shall apply. For additional information refer to Regulation WPC 14, Cri-
teria for the Classification of the Intrastate Waters of the State and the
Establishment oi Standards of Quality and Purity, and to Regulation WPC
23, Standards of Quality and Purity for Effluents Discharged to Intrastate
Waters.

(c) Interstate waters are defined in the Federal Water Pollution Control
Act, as amended (33 U.S.C. 466 et seq.), Section 13(e) thereof as including
all rivers, lakes, and other waters that flow across or form a part of state
boundaries. All of the remaining designated waters of the state which do not
meet the definition of interstate waters given above are to be construed herein
as constituting intrastate waters.

(d) The provisions of this regulation shall be severable and the invalidity
of any lettered paragraph or any subparagraph or subdivision thereof shall
not make void any other lettered paragraph, subparagraph subdivision or any
other part thereof.

C-4



I
I TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

PoiUnd.e Coeud ArMn 6 MCAR § 4.8015

d. The classification of surface waters as limited resource value
waters pursuant to section B. 7. of this rule and 6 MCAR § 4.8025 shall not
supercede, alter or replace the classification and designation of such waters
as public waters pursuant to applicable provisions and requirements of Minn.

m. -Stat. Ch. I10S.

i All effluent limitations specified in section C. 6. shall also be applicable
i .to disehargers to Class 7 waters, provided that unspecified toxic or cor-

Irosive substances shall be limited to the extent necessary to protect the
designated uses of the receiving water or affected downstream waters

i **As measured by the arithmetic mean of all samples taken during any
, I calendar month.

17. No person who is in compliance with the terms and conditions of its
permit issued pursuant to 6 MCAR § 4.8036 shall be deemed in violation of
any water quality standard in this rule for which a corresponding effluent
limitation is established in the permit. However, exceedances of the water

I.- - . quality standards in a receiving water shall constitute grounds for modifica-
- 3 tion of a permit(s) for any discharger(s) to the receiving water who is (are)

causing or contributing to the exceedances. 6 MCAR § 4.8036 shall govern
the modification of any such permit.

18. For the purpose of establishing limitations to meet the ammonia
water quality standard, a statistic which estimates the central value (such as
the mean or median) for ambient pH and temperature of the receiving water
for the critical months shall be used.

ID. Specific standards of quality and purity for designated classes of inter-
state waters of the state. The following standards shall prescribe the qualities
or properties of the interstate waters of the state which are necessary for the
designated public use or benefit and which, if the limiting conditions given
are exceeded, shall be considered indicative of a polluted condition which is
actually or potentially deleterious, harmful, detrimental or injurious with

respect to such designated uses or established classes of the interstate waters:

I. Domestic consumption.

Class A-The quality of this class of the interstate waters of the state shall be
- such that without treatment of any kind the raw waters will meet in all re-

spects both the mandatory and recommended requirements of the Public
Health Service Drinking Water Standards-1962 for drinking water as specified
in Publication No. 956 published by the Public Health Service of the U. S.
Department of Health, Education and Welfare, and any revisions, amend-

V. ments or supplements thereto. This standard will ordinarily be restricted to
underground waters with a high degree of natural protection. The basic re-
quirements are given below:

ISubstance dr Characteristic Limit or RangeII
Total coliform organisms I most probable number per 100

milliliters

I C-5
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TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

6 UCAR § 4.8015 Poim1tion Control Amsay

Turbidity value 5
Color value is
Threshold odor number 3
Methylene blue active substance 0.5 milligram per liter

(MBAS)
Arsenic (As) 0.01 milligram per liter
Chlorides (a) 250 milligrams per liter
Copper (Cu) 1 milligram per liter
Carbon Chloroform extract 0.2 milligram per liter
Cyanides (CN) 0.01 milligram per liter
Fluorides (F) 1.S milligrams per liter
Iron (Fe) 0.3 milligram per liter
Manganese (Mn) 0.05 milligram per liter
Nitrates (N03) 45 milligrams per liter
Phenol 0.001 milligram per liter
Sulfates (SO 4 ) 250 milligrams per liter
Total dissolved solids 500 milligrams per liter

-4,.- Zinc (Zn) 5 milligrams per liter
Barium (Ba) 1 milligram per liter
Cadmium (Cd) 0.01 milligram per liter
Chromium (Hexavatent, Cr) 0.05 milligram per liter
Lead (Pb) 0.05 milligram per liter

* Selenium (SO) 0.01 milligram per liter
Silver (As) 0.05 milligram per liter
Radioactive material Not to exceed the lowest concen-

trations permitted to be dis-
charged to an uncontrolled
environment as prescribed by
the appropriate authority having
control over their use.

Class B-The quality of this class of the interstate waters of the state shall be II
such that with approved disinfection, such as simple chlorination or its
equivalent, the treated water will meet in all respects both the mandatory and
recommended requirements of the Public Health Service Drinking Water
Standards-1962 for drinking water as specified in Publication No. 956 pub-
lished by the Public Health Service of the U. S. Department of Health, Educa-
tion and Welfare, and any revisions, amendments or supplements thereto.
This standard will ordinarily be restricted to surface and underground waters
with a moderately high degree of natural protection. The physical and chemi-
cal standards quoted above for Class A interstate waters shall also apply to
these interstate waters in the untreated state.

Class C-The quality of this class of the interstate waters of the state shall be
such that with treatment consisting of coagulation, sedimentation, filtration,
storage and chlorination, or other equivalent treatment processes, the treated
water will meet in all respects both the mandatory and recommended re-
quirements of the Public Health Service Drinking Water Standards-1962 for
drinking water as specified in Publication No. 956 published by the Public
Health Service of the U. S. Department of Health, Education and Welfare,
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WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

I
Foliatio Caual Awsac 6 MCAR § 4J015

and any revisions, amendments or supplements thereto. This standard will
ordinarily be restricted to surface waters, and ground waters in aquifers not
considered to afford adequate protection against contamination from surface
or other sources of pollution. Such aquifers normally would include fractured
and channeled limestone, unprotected impervious hard rock where interstate
water is obtained from mechanical fractures, joints, etc., with surface connec-
tions, and coarse gravels subjected to surface water infiltration. The physical
and chemical standards quoted above for Class A interstate waters shall also
apply to these interstate wate:s in the untreated state, except as listed below:

Substance or Characteristic Limit or Range

Turbidity value 25

Class D-The quality of this class of the interstate waters of the state shall be
such that after treatment consisting of coagulation, sedimentation, filtration,
storage and chlorination, plus additional pre, post, or intermediate stages of

- treatment, or other equivalent treatment processes, the treated water will
meet in all respects the recommended requirements of the Public Health Ser-
vice Drinking Water Standards-] 962 for drinking water as specified in Publica-
tion No. 956 published by the Public Health Service of the U. S. Department
of Health, Education and Welfare, and any revisions, amendments or supple-
ments thereto. This standard will ordinarily be restricted to surface waters,
and ground waters in aquifers not considered to afford adequate protection
against contamination from surface or other sources of pollution. Such aqui-
fers normally would include fractured and channeled limestone, unprotected
impervious hard rock where water is obtained from mechanical fractures,
joints, etc., with surface connections, and coarse gravels subjected to surface
water infiltration. The concentrations or ranges given below shall not be ex-
ceeded in the raw waters before treatment:

Substance or Characteristic Limit or Range

Arsenic (As) 0.05 milligram per liter
Barium (Ba) I milligram per liter
Cadmium (Cd) 0.01 milligram per liter
Chromium (Cr + 6) 0.05 milligram per liter
Cyanide (CN) 0.2 milligram per liter
Fluoride (F) 1.5 milligrams per liter
Lead (Pb) 0.05 milligram per liter
Selenium (Se) 0.01 milligram per liter
Silver (Ag) 0.05 milligram per liter
Radioactive Material Not to exceed the lowest ccncen-

trations permitted to be dis-
charged to an uncontrolled
environment as prescribed by
the appropriate authority having
control over their use.

In addition to the above listed standards, no sewage, industrial waste or other

I
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TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

6 MCAR § 4.8015 Pollution Control Asncy

wastes, treated or untreated, shall be discharged into or permitted by any per-
son to pin access to any interstate waters classified for domestic consump-
tion so ais to cause any material undesirable increase in the taste, hardness,
temperature, toxicity, corrosiveness or nutrient content, or in any other
manner to impair the natural quality or value of the interstate waters for use
as a source of drinking water.

2. Fisheries and recreation.

Class A-The quality of this clam of the interstate waters of the state shall be
such as to permit the propagation and maintenance of warm or cold water
sport or commercial fishes and be suitable for aquatic recreation of all kinds,
including bathing, for which the waters may be usable. Limiting concentra-
tions or ranges of substances or characteristics which should not be exceeded
in the interstate waters are given below:

Substance or Characteristic Limit or Range

Dissolved oxygen Not less than 7 milligrams per liter
at all times (instantaneous mini-
mum concentration)"*

Temperature No material increase
Ammonia (N)" 0.016 milligram per liter (un-

ionized as N)
Chlorides (Cl) 50 milligrams per liter
Chromium (Cr) 0.02 milligram per liter
Copper (Cu) 0.01 milligram per liter or not

greater than I/10 the 96 hour
TLM value.

Cyanides (CN) 0.02 milligrams per liter
Oil 0.5 milligram per liter
pH value 6.5 - 8.5
Phenols 0.01 milligram per liter and none

that could impart odor or taste
to fish flesh or other fresh-water
edible products such as crayfish,
clams, prawns and like creatures.
Where it seems probable that a

discharge may result in tainting a
of edible aquatic products, bio-
assays and taste panels will be
required to determine whether
tainting is likely or present.

Turbidity value 10
Color value 30
Fecal coliform organisms 200 organisms per 100 milliliters as

a logarithmic mean measured in
not less than five samples in
any calendar month, nor shall
more than 10% of all samples

C-8

- A-



I
TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

I
Poadoim Camad Amc 6 MCAR § 4.8015

I Fecal coliform organisms (cont.) taken during any calendar
month individually exceed 400
organisms per 100 milliliters.
(Applies only between March 1
and October 31.)

Radioactive materials Not to exceed the lowest concen-

trations permitted to be dis-
charged to an uncontrolled
environment as prescribed by
the appropriate authority having

• control over their use.

Total Residual icorineO 0.00n milligrams per liter

*The percent un-ionized ammonia can be calculated for any temperature

and pH by usingthe following formula taken from Thurston, R. V.,
R. C. Russo, and . Emerson, 1974. Aqueous ammonia equilibrium
calculations. Technical Report Number 74-1, Fisheries Bioassay Labora-
tory, Montana State University, Bozeman, MT. 18 p.

f x I00

10 (pkaPH) +1
where:

f - the percent of total ammonia in the un-ionized state
"" 2729.92

pka - 0.0901821 + 29 , dissociation constant for ammonia

T - temperature in degrees Kelvin (273.160 Kelvin - 00 Celsius)

** Applies to conditions of continuous exposure, where continuous expo-
sure refers to chlorinated effluents which are discharged for more than
a total of two hours in any 24 hour period.

*** This dissolved oxygen standard shall be construed to require compli-
ance with the standard 50 percent of the days at which the flow of the
receiving water is equal to the lowest weekly flow with % once in ten
year recurrence interval (7Q 10).

Class B-The quality of this class of the interstate waters of the state shall be
such as to permit the propagation and maintenance of cool or warm water
sport or commercial fishes and be suitable for aquatic recreation of all kinds,
including bathing, for which the waters may be usable. Limiting concentra-
tions or ranges of substances or characteristics which should not be exceeded
in the interstate waters are given below:

Substance or Characteristic Limit or Range

Dissolved oxygen**** Not less than 5 milligrams per liter
at all times (instantaneous mini-

mum concentration)*****I

[C-9
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WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

6 WAR §4015 Poflasima C060l Asq

Temperatures 5P above natural in streams and
30 F above natural in lakes,
baand on monthly average of
the maximum daily temperature,
except in no case shall it exceed
the daily average temperature
of 86 0F.

Ammonia (N)°* 0.04 milIgram per liter (un-ionized
as N)

Chromium (Cr) 0.05 milligram per liter
Copper (Cu) 0.01 milligram per liter or not

reter than I/10 the 96 hour
TIM value.

Cyanide. (CN) 0.02 mIligram per liter
Oil 0.5 miligram per liter
pH value 6.5 - 9.0
Phenols 0.01 milllam per liter and none

that could impart odor or taste
to fish flesh or other fresh-water
edible products such as crayfish,
clams, prawns and like creatures.
Where it seems probable that a
discharge may result in tainting
of edible aquatic products, bio-
assays and taste panels will be
required to determine whether

. tainting is likely or present.
Turbidity value 25
Fecal coliform organisms 200 organisms per 100 milliliters as

a logarithmic mean measured in
not less than re samples in any
calendar month, nor shall more
than 10% of all samples taken
during any calendar month indi-
vidually exceed 2000 organisms
per 100 milliliters. (Applies only
between March 1 and October
31.)Radioactive materials Not to exceed the lowest concen-
tration permitted to be dis-
charged to an uncontrolled
environment as prescribed by U
the appropriate authority having
control over their use.

Total Residual Chlorine** 0.005 milligrams per liter [-

The following temperature criteria will be applicable for the Mississippi
River from Lake Itasca to the outlet of the Metro Wastewater Treat-
ment Works in St. Paul in addition to or superseding the above. The

Ut
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TABLE C.1 (Cont'd)

r WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

!
Poftd C0eb AVucY6 MCAR 14.8015

weekly average temperature shall not exceed the following tempera-
turas during the specified months:

January 40oF July 83 0 F
February 40°F August 830 F
March 480F September 78°F
April 60°F October 680F
May 720F November 500F
June 780F December 40°F

For the Mississippi River from Lock and Dam No. 2 at H to the
Iowa Border, the weekly average temperature shall not exceed the fol-
lowing temperatures during the specified months:

January 400F July 840F
February 400F August 84 0 F
March S40 F September 820F
April 650F October 730F
May 750F November 58 0 F
June 840F December 480F

, See ammonia footnote for Class 2A waters.

-- See chlorine footnote for Class 2A waters.

0000 This standard shall apply to all interstate waters of the state except
for the reach of the Mississippi River from the outlet of the Metro
wastewater treatment works in St. Paul (River Mile 835) to Lock and
and Dam No. 2 at Hastings (River Mile 815). For this reach of the
Mississippi River the standard shall be not less than 5 milligrams per
liter from April I through November 30, and not less than 4 milli-
grams per liter at other times.

0*00 See dissolved oxygen footnote for Class 2A waters.

Class C-The quality of this class of the interstate waters of the state shall be
such as to permit the propagation and maintenance of rough fish or species

jcommonly inhabiting waters of the vicinity under natural conditions, and be
suitable for boating and other forms of aquatic recreation for which the inter-
state waters may be usable. Limiting concentrations or ranges of substances
or characteristics which should not be exceeded in the interstate waters are
given below:

Substance or Characteristic Limit or Range

Dissolved oxygen"" Not less than 5 milligrams per liter
at all times (instantaneous mini-
mum concentration)" * o

Temperature* 5°F above natural in streams and

C-I



TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

6 MCAR § 4.01S Peulic. Coaual Agey

Temperature* (conaL) 30 F above natural in laks,
baad on monthly average of the
maximum daily tempatum ex-
cept in no ass shal it exceed
the daily average temperature of
900 F.

Ammonia (N)OO 0.04 milligam per liter (un-ionized
uN)

Chrombum (Cr) O.OS miUlgrm per liter
Copper (Cu) 0.01 mUlimm per liter or not

reater than 1/10 the 96 hour
TIM value.

" Cyanides (CN) 0.02 am1ga. per liter
Oil 10 -ipams per liter, and none in

such quantities as to (1) produce
a visible color film on the sur-
face, (2) impart an oil odor to
water or an oil tste to fkh and
edible invertebrates, (3) cost the
banks and bottom of the water-
course or taint any of the associ-
ated biota, or (4) become effec-
tive toxicants according to the

* criteri recommended.
pH value 6.5 -9.0
Phenols 0.1 milligram per liter and none

that could impart odor or taste
to fish flesh or other fresh-water
edible products such as crayfish,
clams, prawns and like creatures.
Where it seems probable that a
discharge may result in tainting
of edible aquatic products, bio-
assays and taste panels will be
required to determine whether

tainting is likely or present.Turbidity value 2S
Fecal coliform organisms 200 organisms per 100 milliliters as

a logarithmic mean measured in
not less than five samples in any
calendar month, nor shall more
than 10% of all samples taken
during any calendar month indi-
vidually exceed 2000 organisms
per 100 milliliters. (Applies only
between March 1 and October
31.)

Radioactive materials Not to exceed the lowest concen-
trations permitted to be dis-
charged to an uncontrolled
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WATER QUALITY STREAM CLASSIFICATIONS AND STAND)ADS

I

olia C00041 ANac 6 MCAR § 4J01S

Radioactive materials (cont.) environment as prescribed by
the appropriate authority having
control over their use.

Total Residual Chlorine*** 0.00S milligrams per liter.

*The following temperature criteria will be applicable for the Misss-
sippi River from the outlet of the Metro Wastewater Treatment Works
in St. Paul to Lock and Dam No. 2 at Hastings in addition to or super-
seding the above. The weekly average temperature shall not exceed
the following temperatures during the specified months.

January 400F July 830F
February 40°F August 83 0 F
March 48°F September 78°F
April 60°F October 68°F
May 720F November 500F
June 780F December 40°F

, See Ammonia footnote for Class 2A waters.

SSee Chlorine footnote for Class 2A waters.

" This standard shall apply to all interstate waters of the state except
for the reach of the Mississippi River from outlet of the Metro waste-
water treatment works in St. Paul (River Mile 835) to Lock and Dam
No. 2 at Hastings (River Mile 815). For this reach of the Mississippi
River the standard shall be not less than 5 milligrams per liter from
April I through November 30, and not less than 4 milligrams per liter
at other times.

* See dissolved oxygen footnote for Class 2A waters.

For all classes of fisheries and recreation waters, the aquatic habitat, which
includes the interstate waters and stream bed, shall not be degraded in any
material manner, there shall be no material increase in undesirable slime
growths or aquatic plants, including algae, nor shall there be any significant
increase in harmful pesticide or other residues in the waters, sediments and
aquatic flora and fauna; the normal fishery and lower aquatic biota upon
which it is dependent and the use thereof shall not be seriously impaired or
endangered, the species composition shall not be altered materially, and the
propagation or migration of the fish and other biota normally present shall
not be prevented or hindered by the discharge of any sewage, industrial waste
or other waste effluents to the interstate waters.

No sewage, industrial waste or other wastes shall be discharged into any of
the interstate waters of this category so as to cause any material change in
any other substances or characteristics which may impair the quality of the
interstate waters or the aquatic biota of any of the above listed classes or in
any manner render them unsuitable or objectionable for fishing, fish culture
or recreational uses. Additional selective limits or changes in the discharge
bases may be imposed on the basis of local needs.

I
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WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

6 WAR 14JeSu iuledes Coul Amq,

3. Industrial coaumption.

Chm A-The quality of this clas of the interstate waters of the state dul be
ash a to permit their use without chemical treatment, except softening for
gowad water, for most industrial purposes, except food processing and re-
Jsted wM, for which a high quality of water is required. The quality shall be

m., swesdly oomparabe to Class 8 waters for domestic consmnption, except for
the folowing:

Substana or Chascterlitic Limit or Range

Chrides ( ) SO milligrams per liter
Hrdes SO milligras per liter

I1 pH vahe 6.5-8.5

Cnms B-The quality of this class of the interstate waters of the state shall be
mich a to permit their use for general industrial purposes, except for food
proc, Ing, with only a moderate degree of treatment The quality shall be
generally comparable to Class D interstate waters used for domestic consump-
tion, except the following:

Subduce or Characteristic Limit or Range

Chlodmes (a) 100 miligrams per liter
Hardness 25Q milligrams per liter
pHyalue 6.0-9.0

Class C-The quality of this class of the interstate waters of the state shall be
.... I such a to permit their use for industrial cooling and materials transport with-

out a high degree of treatment being necessary to avoid severe fouling, cor- L
rosion, scalins, or other unsatisfactory conditions. The following shall not be
exceeded in the interstate waters:

Substance or Characteristic Limit or Range

Chlorides (Cl) 250 milligrams per liter
Hardness S00 milligrams per liter
pH value 6.0-9.0

Additional selective limits may be imposed for any specific interstate waters
as needed. I
In addition to the above listed standards, no sewage, industrial waste or other
wastes, treated or untreated, shall be discharged into or permitted by any per-
son to gain access to any interstate waters classified for industrial purposes so
w to cause any mteria impaiment of their use a a source of industrialh
water supply.

4. Agriculture and wildlife.

Class A-The quality of this class of the interstate waters of the state shall be

C-14



I TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

I
Pofletn Coasl Aeacy 6 MCAR § 4.8015

I such as to permit their use for irrigtion without significant damage or ad-
verse effects upon any crops or vegetation usually grown in the waters or
are, including truck garden crops. The following concentrations or limits
shall be used as a guide in determining the suitability of the waters for such
uses, together with the recommendations contained in Handbook 60 pub-
lished by the Salinity Laboratory of the U. S. Department of Agriculture, and
any revisions, amendments or supplements thereto:

Substance or Characteristic Limit or Range

Bicarbonates (HCO3 ) S millhequivalents per liter
Boron (B) 0.S milligram per liter
pH value 6.0-8.5

4P I Specific conductance 1,000 micromhos per centimeter
Total dissolved salts 700 milligrams per liter
Sodium (Na) 60% of total cations u milliequiva-
Si (alents per liter
Sulfates (SO4 ) 10 milligrams per liter, applicable

to water used for production of
wild rice during periods when

1the rice may be susceptible to
damage by high sulfate levels.

Radioactive materials Not to exceed the lowest concen-
trations permitted to be dis-

"4tcharged to an uncontrolled en-
vironment as prescried by the
appropriate authority having
control over their use.

Class B-The quality of this class of the interstate waters of the state shall be
such as to permit their use by livestock and wildlife without inhibition or
injurious effects. The limits or concentrations of substances or characteristics
given below shall not be exceeded in the interstate waters:

Substance or Characteristic Limit or Range

pH value 6.0-9.0
. Total salinity 1,000 milligrams per liter

Radioactive materials Not to exceed the lowest concen-
trations permitted to be dis-
charged to an uncontrolled en-
vironment as prescribed by the
appropriate authority having
control over their use.

Unspecified toxic substances None at levels harmful either
directly or indirectly.

Additional selective limits may be imposed for any specific interstate waters
as needed.

S. Navigation and waste disposal. The quality of this class of the inter-

I
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TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

6 KCAR §4*15 Volu611. COstino Aoasy

state waters of the state shall be such as to be suitable for esthetic enjoyment
of scAery and to avoid any Interference with navigation or damaging effects
on property. The following limits or concentrations shall not be exceeded in
the interstate waters:

Substance or Characteristic Limit or Range

pH value 6.0- 9.0
Hydrogen sulfide 0.02 milligrams per lter

Additional selective limits may be imposed for any specific interstate waters
' as needed.

. 9 6. Other uss. The uses to be protected in this clan may be under other

4P jurisdictions and in other area to which the interstate waters of the state are

tributary, and may include any or all of the uses listed in the foregoing cate-
ories, plus any other possible beneficial uses. The agency therefore reseres

the rightto impose any standards necessary for the protection of this class,
consistent with legal limitations.

7. Limited resource value waters. The quality of this class of interstate
waters shall be such as to protect aesthetic qualities, secondary body contact
use, and pround water for use as a potable water supply. The limits or concen-

J trations of substances or characteristics given below shall not be exceeded in
the interstate waters:

Substance or Characteristic Limit or Range

Fecal Coliform Organisms 1,000 organisms per 100 milliliters*
(Applies only between May I
and October 31)

pH 6.0-9.0
Dissolved Oxygen At concentrations which will avoid

odors, or putrid conditions in
the receiving water or at concen-
trations at not less than 1 mg/I
(daily average) provided that
measurable concentrations are
present at all times.

Unspecified Substances Unspecified substances shall not be
allowed in such quantities or
concentrations that will impair
the specified uses.

The stated value is not to be exceeded in any calendar month as deter-
* . mined by the logarithmic mean of a minimum of 5 samples, nor shall

more than 10% of all samples taken during any calendar month individ-
ually exceed 2,000 organisms per 100 millfiters.

C-16
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TABLE C.1 (Cont'd)

WATER QUALITY STREAM CLASSIFICATIONS AND STANDARDS

ftbai Cuaaol Agency

6 MCAR § 4.8025 Classifications of interstate waters of ?nnesoqL9jq
lowing rule establishing classifications applies to all interstite surface waters

1of the state.

I., A. All interstate waters are included, although some minor watercourses
4 such as unnamed streams or Interconnecting waters and/or intermittently

flowing creeks, ditches, or draws, etc., are not listed individually herein. All
interstate waters are classified herein and this classification shall supersede the
classification of the interstate waters listed in previously adopted WPC I.

" -S. The rule includes known present uses and/or uses which may be made
* ,of the waters in the future. In addition to the classification(s) given below, all

- of the interstate waters whether or not specifically named herein are also in-
cluded in Classes 2C, 3C, 4A and B, S and 6 for all reaches or areas where
such uses are possible, provided that waters specifically classified as limited
resource value shall only be included in the following additional classes: 3C,

"4A, 4B, 5 and 6. Where specific criteria are common to two or more listed
classes the more restrictive value shall apply. For additional information refer

a -to 6 MCAR § 4.8015, Criteria for the classification of the interstate waters of
-. the state and the establishment of standards of quality and purity.

* C. The provisions of this rule shall be severable and the invalidity of any
"- lettered paragraph or any subparagraph or subdivision thereof shall not make

void any other lettered paragraph, subparagraph, subdivision or any other
party thereof.

D. Supplement I to this rule lists interstate waters that are classified as
limited resource value waters, Class 7. For those interstate waters identified
with an asterisk (), the revised classification in Supplement I shall supersede
any previous classification; provided, however, that the limited resource value
classification shall apply only to that portion of the water specifically de-
scribed in Supplement 1.

i

" Ii
I-
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I APPENDIX G

.1 USAF INSTALLATION ESTORATION PROGRAM

The Department of Defense (DOD) has established a comprehensive

program to identify, evaluate, and control problems associated with past

4 o disposal practices at DOD facilities. One of the actions required under

this pLogram is to:

* . "develop and maintain a priority listing of con-
taminated installations and facilities for remedial
action based on potential hazard to public health,
welfare, and environmental impacts." (Reference:
DEQPPN 81-5, 11 December 1981).

*Accordingly, the United States Air Force (USAF) has sought to establish

a system to set priorities for taking further actions at sites based

upon information gathered during the Records Search phase of its

Installation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

with representatives from USAF Occupational Environmental Health

Laboratory (OEHL), Air Force Engineering Services Center (AFESC),

Engineering-Science (ES) and CH2M Hill. The basis for this model was a

system developed for EPA by JRB Associates of MLean, Virginia. The JUB

I model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 26

and 27, 1982, representatives of USAF OE5L, APESC, various major con-

sands, Engineering Science, and CH2M Hill met to address the inade-

quacies. The result of the meeting was a new site rating model designed

to present a better picture of the hazards posed by sites at Air Force

installations. The new rating model described in this presentation is

[referred to as the Hazard Assessment Rating Methodology.

G-1
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PURPOSE

The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of IRP.

This rating system is used only after it has been determined that

(I) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION OF MODEL

Like the other hazardous waste site ranking models, the U.S. Air

* ,Force's site rating model uses a scoring system to rank sites for

priority attention. However, in developing this model, the designers

incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Record Search

portion (Phase I) of the IRP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model

develops a score based on the most likely routes of contamination and

the worst hazards at the site. Sites are given low scores only if there

are clearly no hazards at the site. This approach meshes well with the

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contami-

nants. Each of these categories contains a number of rating factors

that are used in the overall hazard rating.

The receptors category rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the weighted

scores to obtain a total category score.

G-2
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I ~7

The pathways category rating is based on evidence of contaminant

migration or an evaluation of the highest potential (worst case) for

contaminant migration along one of three pathways. If evidence of

contaminant migration exists, the category is given a subscore of 80 to

100 points. For indirect evidence, 80 points are assigned and for

direct evidence 100 points are assigned. If no evidence is found, the

highest score among three possible routes is used. These routes are

surface water migration, flooding, and ground-water migration. Evalua-

I tion of each route involves factors associated with the particular mi-

gration route. The three pathways are evaluated and the highest score

i among all four of the potential scores is used.

The waste characteristics category is scored in three steps.

First, a point rating is assigned based on an assessment of the waste

quantity and the hazard (worst case) associated with the site. The

level of confidence in the information is also factored into the as-

sessment. Next, the score is multiplied by a waste persistence factor,

which acts to reduce the score if the waste is not very persistent.

I Finally, the score is further modified by the physical state of the

waste. Liquid wastes receive the maximum score, while scores for

sludges and solids are reduced.

The scores for each of the three categories are then added to-

gether and normalized to a maximum possible score of 100. Then the

waste management practice category is scored. Sites at which there is

no containment are not reduced in score. Scores for sites with limited

containment can be reduced by 5 percent. If a site is contained and

well managed, its score can be reduced by 90 percent. The final site

score is calculated by applying the waste managment practices category

factor to the sum of the scores for the other three categories.

I
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FIGURE 2

HAXRDOUS ASSESSMENT RATING PORM
Vage I of 2

L=TZ=I
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16 Posuatian w thn 1000 foot of site 4
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V. Water quwlit of neest surface- water b 6

a. GCroM water us of u"oermost acuifer 9 _ ,
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1. lopulaticn served by ground-vatec supply
-1within 3 miles of sitSe 7 4

Subtatal

Receptors a acore (100 I factor score aubtotal/maxtium m ooe subtotal)

I L WASTE CHARACTERIST S

A. Select he factor mace based an the estmated quantity, the degree of hasurd, and the oidenoe leel of
he Lnformation.

1. waste quantity [S - smll, t4 u medium, L" = l rge)

2. confidence level (C a confirmed, 9 - suspeated)

3. Saard rating (I - high, N 0 medium. L a low-

ractot Subacoe A (from 20 to 100 based on factor scoce aatrix)

S. Apply persistlence factor
ractoc Su €core A z Persistence Fctor a Subacors a

C. Apply physical, state aultiplier

Sub coe 2 I Physical State .ltipliec * Waste Chatactecistics Subacoro
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FIGURE 2 (Continued)
Pae 2 of 2

L PATHWAYS
Factor Maximum
Rating Factor Possible

Ratingw actor (0-3) multiplier Score Scots

A. it thee in vi4deo of migratiao of baadous contaminants, assign maimI factor sabecoce of 100 points for
direct evidence or 80 points for indirect evidence. If direct evileo exists them proceed to C. If no
evidence or indirect evidence eists, p oceed Ito a.

Subsoce

a. Mtt the migration potential for 3 potential pathways, surface water migration, flooding, aid grond-vatac
igration. Select the highes racting, and proeed to C.

1. Surface water migration

Distance to nareet rfac. water ..

et orecioitation _6

Surface erosion I

Surface permeability _6

Rainfall, intensity 8

Subtotals

SubIcore (100 X factor ar subeotal/saximus score subtotal)

2. Ploodings

Subcore (100 X factor sCOre/3)

3. Grod- ater migration

Depth to ground water ______ a ___________

not pcecizitation .6...

Soil oeammeabilit_______ a ______ _____

subsurface flows _I ,

Direct access to around water _____ _____jI

Subtotals

C. E~bet pthwa aiecoe * Subsore (100 z factor score subtotal/aximumi score subtotal) -I

rtorec the hit subcore value from A, --1, 5-2 or 9-3 above. [
Pathways Subscora

IV. WASTE MANAGEMENT PRACTiCES

A.Average the three subscres for receptors. waste characteristics. and Pathways.

Waste Characteristics-
Pathways -[

Total___ _ divided by 3
Gross Total Score

s. AppLy fact.or for waste containment from waste managmnt practices I
Gross Total Score I la1sts Naagement Practics Factor u inal Score
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HAZARDOUS A88ESMENT RATING FORK
Page I of 2

* bNAM O SITE 40- d-:'P , , --s. 7-,C
* LOCATIONI

DATE OF OPnATION OR OCCURRENE

OW O6/PRATOR

CmeUMs/03ScRI PO

SZTE RRID BY

:= e L FRECEPTORS eor mFactor Muinmm

Rating Factor Possible

Rating Factor (0-3) Multiplier Saco Score

A. Population within 1,000 feet of site 0 4 0 /2..

a. Distance to neatest well / 10 /0 _______

C. Land use/toning within 1 sile radius 3 0 "

D. Distance to rservation boundary ..2.. 6/.

4.. 3I. Critic.al environments within I aile radius of site 1 to 2 "

F. water quality of nearest surface vater body I6 /A

0. Ground water uNs of upperacst aquifer / 92

H. Population served by surface water supply

within 3 miles dontress of sits 6

---* . I . Population served by ground-water supply _ .o _ _ _

within 3 miles of site

Subtotals *

Receptors subacte (100 X factor score subtotal/axum score subtotal) -A--

IL WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. waste quantity (S - small, N - medium, L - large)

2. Confidence level (C - confirmed, S - suspected)

3. Sasacd rating (M a high, K - edium, L.a low) I

Factor Subsoore A (from 20 to 100 based on factor score matrix)

B. Apply Persistence facor

factor Subecore A I Persistence Factor a Subate 3

C. Apply physical state e x / " t pii

SUbmecor 3 X Physical State Multiplier - Vaste Characteristics Subacute I

H-2
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Page 2 of 2

I N L PATHWAYS
Factor N4asiace

Rating Factor Possible
Ratimn Factor (0-3) multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 0 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to S. Subscore

B. Rate the migration potential fbr 3 potential pathways: ourface water migration, flooding, and ground-water

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to netest surface watec. 9_ _

net precipitation , 6 _ _ _ _

Surface erosion 8 02

E Surface permeability 096

Rainfall intensity a/

Subtotals ~ o
Subsoore (100 1 factor score subtotal/maxi mu score subtotal) 3

2 _. Floodi.g I ' 1 , 1 0

Subscore (100 x factor score/3) 0

3. Ground-water migration

Depth to ground water 3 a ;2 Al___

" " eNt precipitation . _ _ _ _ ___ /

soil permeability3

Subsurface flow3a!L /

Direct access to ground water 3 17 ~j 2'
Subtotals _

Subscore (100 x factor score aubtotal/muximnm score subtotal)

C. Highest pathway subacore.

Enter the highest subecore value from A, 9-1, 9-2 or 3-3 above.

Pathways Subsoore

NV. WASTE MANAGEMENT PRACTICES

A. Aerae the three subecores for receptors, waste charscterictics, and pathways.

Waste Charateristics
Pathways

SGross Total Score

. Apply factor for waste containment from waste management ptactices

[ Gross Total Score X Waste PMagem&et Practices Factor - Final Score

[ H-3



HAZARDOUS ASSESSMENT RATING FORK
Pnge I of 2

muml OF SITS-

L ocAnoN AMR rw of /4AI' ,e'a,41- . "oe 7A &f . Y .' -4. ' -o-b.
DATS Or OPflATION OR OCCMMD= FAA4.Y 1960 ',' -ro e

$122 a Zm BY

L= RECEPTORS Flactor laximnam

Rating Factor Possible
iaties act o r (0-3) NivL_ S-tcore Score

A. populati w thin 1,000 fet Of site _ 4 _ 1___

C. Lad9Wn/onin within Iy milf e radiu 3 6]

0. IDistance to reservation bounary 6 ______ iZ

Z. Critical evvironmenta within 1 mile radius of site 10 230

F. water quality of narcent Surface water body 36/ _____

G.. around water use of upermost aquifer 9 z...
a. Population served by surface water supply

within 3 miles downtream of Site ______

.... t I. Population served by ground-water supply / .,,
within 3 ailes of site _ 6

subtotals. __ /80

Receptors subecore (100 I factor sas subtotal/maxinmum Saco subtotal)

IL WASTE CHARACTERISTICS IL
A. Select the factor Sacore based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (S - small, K a medium, L, - large) A,4 I
2. Confidence level (C a confirmed, S a suspected) 4,

3. asard cating (13 - high, K a Sedium, L - low) M [
Factor Subcore h (from 20 to 100 based on factor score matrix) 6 0

a. Apply persistence factor

Factor Subecore A X Persistence Factor a Subaocre a

(.0 x / . _______;

iiC. Apply pysical state multiplier
Subecore a X Physical State Mltiplier *Waste Ciaracteristics Subsao

H1-4 [
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?age 2 of 2

III PATHW AYS 
r c o ai u
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximu factor subacore of 100 points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to .

S. Rate the migration potential for 3 potential pathwayst surface water migration, flooding. mid ground-veter
Imigration. Select the highest rating, and proceed to C.

1. Surface water migration

SDistance to nearest surface water / 5 B

I met precipitation 6 /2 _

Surface erosion / s 8 .2-

Surface permeability . 6 0 /_

Rainfall intensityZS ___________

Isubtotals _
Subscore (100 1 factor score subtotal/mahxiu Score subtotal) 9/

"~*-- 12. FloodingI

SubacOe (100 x factor score/3)

1 3. Ground-water migration

Depth to ground water 93______ 2~
N oet precipitation 6 /2 /

Soil permeability 8

Subsurface flows 0 03

I ~ ~~Direct access to ground water 3aZ '.9
Subtotals Ol

1 Subscore (100 x factor score subtotal/maxisum score subtotal)

4
C. Righest pathway subacoe.

Enter the highest subscore value from A, 9-1, 0-2 or 9-3 above.

Pathways Subscore ."s

T IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

ReceptorsLe
waste Characteristics
Pathways

Total 'B9 divided by 3
Grose Total Score

a. Apply factor for waste containment from waste management practices

I Gross Total Score X Waste Management Practices Factor - Final Scote

13 X /

,I- .... _ .: .. . , - , • n I i-n



HAZARDOUS ASSESSMENT RATING FORM

Page I of 2

NAaM OF SITE ra -

LOCATION jA/O4",,i a/- _M' ' A2 4A-. A . e &2Ve#A.Sr '-Ftw4

DATE OFOPERATION OR OCCflR3CE /9 / 7 'S
OWNEROPERATOR r~I 7Z.4pl''1

L RECEPTORS Fco aiu
Rating Factor Possible

Ratify Factor (0-3) multiplier Score Score

A. Po ulation within 1,000 feet of site 4 " I .

S. Distance to nearest well . 10 /C -. Q

C. Lard use/sonin, within 1 mile radius 3 _ __

D. Distance to reservation boundary 6 / /.

S5E. Critical environments within 1 mile radius of site 0 10 ,

P. water quality of nearest surface water body 6 i
G. Ground water use of uppermost aquifer I9 92'
N. Population served by surface water supply

within 3 miles downstream of site 6 R

1. Population served by ground-water supply
within 3 miles of site _L _ _ I9

Subtotal&s r
Receptors subescore (100 X factor score subtotal/maximum score subtotal)

IL WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information. v

1. Waste quantity (S - small, N - medium, L - large) "1

2. Confidence level (C - confirmed, S - suspected) C-

3. azacd rating (9 - high, K - medium, L - low)$1

Factor Subscore A (from 20 to 100 based on factor score matrix) 6o
a. Apply persistence factor

Factor Subecore A X Persistence Factor - Subscore 9

4 0 / * c0

C. Apply physical state multiplier

Subsare 8 X Physical State Multiplier - Waste Characteristics Subscore

H-6

------------------
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Page 2 of 2

IL PATHWAYS
Factor Kaim
Rating Factor Possible3 Rating Fector (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximm factor subscoce of 100 points for
direct evidence o 8 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence xists, proceed to . Sub sre

3. Rat* the migration potential for 3 potential pathwayes ourface watro migration, flooding, and ground-water

SmigrSation. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest surface water , 8 . .

Net reipitation 2 6 /,L /8

Surface erosion . e Z-11/
.1 5 Surface permeability ___________

Rainfall intensity ______ S/G ____

Subtotals XIA/ 109

Subscore (100 X factor score subtotal/mima score subtotal)

1 2. PloOdi!M 0 0 ~
Subscoce (100 x factor score/3) 0

' "3. Ground-water migration

Depth to ground water .3 8 24 21 Al

Net Precipitation Z 6 / Z /A..L....
Soil permeabilitya21/ 21

Subsurface flows 0 2 0 -9

Direct access to ground water 0 a Z y

Subtotals .... 40 lil

Subscore (100 x factor score subtotal/maximum score subtotal)

C. Righest. pathway subacore.

nter the highest subacore value from A, 9-I, 8-2 or 3-3 above.
Pastays SuhecOre

IV. WASTE MANAGEMENT PRACTICES

A. Averaqe the three subscorte for receptors, waste characteristics, and pathways.

Receptors
waste Characteristics
Pathways

Total-..,.Z.. divided by 3 rs oa cr
G:ross Total, Score

a. Apply factoc for waste contairment fre waste management practices

[Gross Total Score I Waste Management Practices Factor - Final ScoreIL [
H-7



HAZAROOUS ASSSMENT RATING FORM
Page 1 of 2

MM : OrZ SITEbo SAC4642 46"Y e
LOCATZON

DAT Oro occ / ,MCZ ro i982
OMZR/OPZRA'IOR

i L RECEPTORS

Factor Naimm
Rating Factor Possible

Rating Factor (0-3) Multiplier Score score

A. Population within I OOO feet of site / 4 /.

s. Distance to nearest well '.0 .30 .30
c. Laid Imse/Zonino within I mile radiua 3

D. Distance to -reservation boundary 13 6....&.. ...... L..
a. Critical environment$ within I mile radium of site 0 10 Q "

F. Water quality of nearest surface water body . 6 .... L8 .

Q. Ground water use of uppermost aquifer 9 2
af. Population served by murface water mpply

within 3 miles downstream of site 6 /

I. Population served by ground-water supply
within 3 miles of site 6 _ o _ 0

Subtotals ..2... .&
Receptors subscore (100 X factor ecore subtotal/maximu store subtotal) .

V. WASTE CHARACTERISTICS ii
A. Select the factor score based on the estimated quantity, the degree of hasatd, and the confidence level of

the inforation.

1. Waste quantity (S - mall, M - medium, L - large) S II
2. Confidence level (C a confirmed, S - suspected)

3. Bssard rating (N a high, N a aedium, L u low) $4

Factor Subscore A (from 20 to 100 based on factor score matrix) SI

a. Apply persistence factor

Factor Subscore A X Persistence Factor a Subaco e B

30 x ______* 30

C. Apply physical state multiplier

Subscore 3 X Physical State Multiplie a Waste Characteristics Suboacre

30 x /* 3

H-8
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Page 2 of 2

Factor Naximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. if there is evidence of migration of hazacdous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. if direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

B. Rate the migration potential for 3 potential pathwayss surface water migration, flooding, and ground-watet
migration. Select the highest rating, and proceed to C.

* Surface water migration

Diostance to nearest orutace water / a _ .

Net precipitation 6 . L s . / .
Surface erosion 0 0 24'

Surface 2ermeability 0 6 0 1 /a

Rainfall intensity 2.a/8

j Subtotal& -3G
Subscore (100 z factor scoe subtotal/maxim score subtotal)

1 ~~2. Flooding I ~ ~ I
Subscore (100 x factor score/3)

3. Ground-water migration

Depth to ground water .3 a Al Z

met precipitation a Z./

Isoil permeability .3 8

Subsurface flows I - a

Direct access to ground water .3 Al. 2
Subtotals

Subecore (100 x factor score subtotal/maximum score subtotal) --

C. Highest pathway subscore,

Enter the highest subecore value from A, 8-1, 11-2 or 1-3 above.

Pathways Subsco re I

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, was.t charteristics, and pathways.

Receptors s9
vaste Cwracteristics ".
PathwaysI Total___/_" divided by 3 -

Gross Total Score

a. Apply factor for waste containment from waste management practicesI
Gross Total Score X Waste ManagemMt Practices Factor - Final Score

i H-9
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HAZARDOUS A8898Mff HATIN FORM
Page 1 of 2

NAME Or SITE 7P- -/4- 'iPE" f 4k'4
LOCATION

DATE Or OPEATION OR OCUfh3 /MO
OlraUSOPEATOR

SUE mm 3/mc~'

L RECEPTORS
rector Maximum
Rating ractor Poasible

Rating ractor (0-3 Multiplier Score Soore

A. Pogulation within 1i,000 feet of site 0 4 0 /Z

* i B. Distance to nearest vell - 10 20 Zej

C. Land use/goning within I mile radius 3 .. 2...
0. Distance to reservation boundary 6 1

.. Critical environments vithin I mile radius of ite 10 0 _ _ _

F. Water quality of nearest surface water body I6 * ~

G. Ground water use, of uppermost aquifer I9 -

I. Population served by mrface water supply

within_3_miles downastresmof site ____________ _____

.. . I. Population served by gcound-water supply

within 3 miles of site ____________

Subtotals 7/ I

Receptors suhbcore (100 X factor score subtotal,,wLjus score subtotal)

IL WASTE CHARACTERISTICS

A. Select the factor c0or based on the estimated quantity, the degree of hasacd, and the confidence level of
the information.

1. Waste quantity (S - small, N a odium, r. a large)

2. Confidence level (C a confirmed, S a suspected)

3. Basard rating (I a high, K - sedium, L a low)

Factor subesoce A (from 20 to 100 based an factor score matrix) 60

a. Apply persistence factor

Factor Subacore A X Persistence ractor a Subsatce B

50 x 6FB

C. Apply physical state multiplier

Subecore 3 X Physical State Multipliec a Vast* Qiars:tecistics Subacore

40H- 0

H-1



Page 2 of 2

L. PATHWAYS
Factor Nazimum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If thee is evidence of migration of hazardous contaminants, assign maximum factor subscoce of 100 points for
direct evidence or 80 points for indirect evidence. if direct evidence exists then proceed to C. If no3 evidence or indirect evidence mists, proceed to D.

B. late the migration potential foR 3 potential pathwayst surface water migration, flooding, id ground-waterJ migration. Select the highest rating, and proceed to C.

1. Surface water migration

1 Distance to nearest surface water I 8

Noe t precipitation 6 /2. 8.
Surface erosion 8 0 ;24/

4PSurface permeability 06 * Q ..... L...
Rainfall intensity Z.a

Subtotals IO

. Subacore (100 1 factor score msbtotal/maiim score subtotal) 1 J.. .. I I I 3
.7 ~2. Floodine

Subscore (100 x factor acore/3) 0

3. Gcoud-water migration

Depth to around water 3 0 -.v ,

- et orecipitation 6 /ZoL, . "-

*Soil permeability S

Subsurface flown 1 211

Direct access to ground water ........ i...... S..2q..... A~...
Subtotals j i,

) Subsoore (100 x factor score subtotal/,aximus score subtotal) 8

C. Sighest pathway subeore.

I nter the highest mabeore value from A, 3-1, 31-2 or 2-3 above.

Pathways Subwcore

*I. IV. WASTE MANAGEMENT PRACTICES

A. Average the three subeooree fao receptors, waste characteristics, and pathways.

I Receptors
aste Characteristics

Pathways

Total- divided by 3
Oro" Total Score

3. Apply factor for waste containment fron waste management practices

[Gross Total Soce I Waste Nenagement Practices Factor a Final Score

H-i1



HAZARDOUS ASSESSMENT RATWg PORK

Page I of 2

LOCATION

DATE Of OP UATOM OR OCCUC NSE

ONt/OPIATOR

StuM Um Br

L RECEPTORS r
Fatr ~iui/n
ating ractor loesible

nating racto (0-31 Multiplier coe gaor!

&. Population within 1,000 feet Of Lit 0 4 0 /2

a. Distance to neatest well t 1o / .

C. Land use/znies within 1 mile tadius 0 3 0

o. Distance to reservation boundary s _ /2- 1A
Z. Ctical enironm.ents ithin I als radius Of ,lt 10 . L 30
F. water quality of nearet surface water body 6 /8
a. Groun water use of mopeaost Miuter 9 t 2 7

a. Population srved by Surface water SUppLy
within 3 alI.. downstream of fitite

"- X. Population served by ground-water supply

within 3 miles Of $its ______ ____

Subtotals 49 _ _ [
eceptors subscore (100 x factor sore SubtotaljAxMLm score subtotal)

IL WASTE CHARACTERIMSTIC

A. Select the factor core band on the estimated quantity, the degree of hazard, end the confidence level of
the information.

1. Waste quantity (S a mal, N - mdium, L - large)

2. Confidence level (C - confirmd- - suspected)

3. gassed rating (E * high, N a medium, L 0 low) I..

actoc lubecoce A (from 20 to 100 based on factor so09e metrix) zo

3. Apply persistence factor
factor Subecore A X aistence ractor a SubSCOft B

C. APPLY Physical state ultiplier

Subecote g I Physical state Multiplier , Waste Characteristics Subacote

/6 1/ /6

H-i2
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I IL PATHWAYS
Factor Naximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 80 points for indirect evidence. if direct evidence exists then proceed to C. if no
evidence or indirect evidence exists, proceed to 3.

Subacote .

S. Rate the migration potential for 3 potential pathwayss surface water migration, flooding, and ground-water

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to narest surface water 3 s .2" 2"

Net Precipitation 6 /2-

Surofdateer mraionLO8z

re reiitton2 6. .Soilac ermeability 3 6 4

Suainface flownst a ______

Subtotals /0 /

Subcore (100 X factor score subtotal/maximun score subtotal)

1*8ubauoe (100 z fctc (co0e/3)00

3. Ground-aater msetaeion

DVept:h .to ground water . 8 , 1 2a

Sota .L12...... d i vi dd Z / 50

Diec accoss tota grucoree 3Z

Apsubpcfre o100 x wactot score suceotal/taxiaue f aote tubtotal)

C. Highest pathway subscote.

j /UZtt the highest subscote value from A, 8-1, !9-2 at B-3 above.

- Pathways Subecoce

.- ,. 11IV. WASTE MANAGEMENT' PR:ACTICE

A. Average th three gubscores for receptors, wast characteristics, and pathways.

Waste Characteristics

!2 Total divided by 3 - -

Gr oss Total Saore

iS. pply fcto fo waste ontaiment from ate anagement practices

Gross Total Score X Waste Management Practices Factor a Final Score

H/ - 3

: [ H-13

..: --.:-: €. , , ,,..:. -- - :-, -:€ - :-f '-.. : ..: .:. . ..-- --: - " .- ,- . :-,.-.. ... . ..... , ... . .. : ,, -'N.. ..



HAZARDOUS ASSESSMENT RATING FORK

Page of 2

LOCATION

DATE Or OP ATZOM Ol CCCJRICZ_

oml/m ot

L RECEPTORS
Factor inmisl
Rating Factor Possible

Ratingac_ tor (0-3) multiplier ScOre Score

A. population within 1,000 feet of sit* 4 0 /2-

"" I . Distance to nearest vel 10 /0 .

C. Land use/zoning within I mile radius 0 3 0 5

v. istance to reservation boundary ,3 6 18 ,

, -. . Critical environments within I mile radius of site 2. 10 20 30

F. Water quality of nearest surface water body / 6 4 1

a . Growid water use of upwersoat aquifer /9
* m. Population served by ourface -eter supply

within 3 miles downstream of site I 6 _ _ _

-x- I. Population served by qround-water Supply 6
within 3 miles of site /64/

Subtotals ~ /

Receptors subscore (100 X factor score subtotal/axiam score subtotal)

L WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence .evel of
the information.

1. Waste quantity (S ,, mall, H - medium, L a large)

2. Confidence level CC - confirmed, S - suspected)

3. wasaed rating (a a high, N - mediiu, L - lOw)

Factor Subsaore A (from 20 to 100 based an factor score matrix)

a. Aply persistence factor

Factor Subsoore A x Persistence Factor a Subace 3

30 x o, . 24

C. Apply physical state multiplier

SubmOge a x Physical State mltiplier a Waste Characteristics Subslore

24 x

H-14
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Page 2 of 2

IL PATHWAYS

SFactor Kaxlmum

Rating Fctor Possible
Rating Factor (0-3) Multiplier Score Score

A. if there is evidence of migration of haxardous contaminants, assign maximm factor subsce of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, pcocee to a.

Subcusore

a. late the migration potential for 3 potential pathwayst mrface water migration, flooding, ad grouad-watar
migration. Select the highest rating. and proceed to C.

1. *surface water migration

Distance to nearest surface wae 2.8/C 29V

Net precivitation 2.e6.'
Surface erosion . . .....
surface permeability 0 6 *1

Sf ~~~~Rainfall intensty .a ......
Subtotals ~ 0

Subsore (100 X factor score bttal/maxisum score subtotal)

2. Floodi-o

Subsooe (100 x factor scort/3)

3. Goud-watec migration

Depth to around water lA/

Net precipitation ... 2.... 6 2

Soil permeability .8 A/ I/___

Suba ce t flow I a 8t2-'

Direct access to ground vatera/(

Subtotales .ly.. a
SSubcacre (100 x factor score subttal/sxium score subtotal)

C. Bfighest pathway subacute.

Enter the highest sub c ure value fro m A. 8-, *3-2 or 3-3 above.Pa h ys S b c e

IV. WASTE MANAGEMENT PRACTICES

A. %verage the three eubsoores for receptors, waste characteristics, and pathways.Ii Receptors
waste Characteristics
Pathways

Total1....i..... divided by 3
(kcss TtlScore

3. Apply fator for waste containment fine waste management practices[ bos Total Score I weste mnagement Practices Fato Final Score /

[H-15
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HAZARDOU8 A$UlMEW RATIMG FORM
Page 1 of 2

ani Or SITS ~- eW~ 3 Ad vAs~ td
LOCATION

$122J MM BYJ

L RECtPTORSCFactor

Rating Factor Possible

Rating Factor (0-3) Iltiplie: Score score

. POlation within 1000 feeot of site 0 4 07 /Z

a, __. ____o ,;-__. / 10 to neates t well !/0
C. L'n U,.lsoni,g withi I mile radius= 3 .

0. vitance to reservation boundar 6 /2- /.

. Critical. eMironments within I silo radium of site 2. 10 20 .Q

p. Water quality of nearest aurface water body / 6 /

0. Ground water use of uppermost aquifer / 9

a. population served by surface water Supply

within 3 ails dm.nStrm of sits 1

I. Population served by ground-water Suppy
-- Iwithin 3 mile@ of Sits 6 . --

Subtotals /led..
PACeptors Subscore (100 X factor soore subtotal/maximum score subtotal)

L WASTE CHARACTERISTICSj

A. select the factor Score based on the estimated quantity, the deqree of hasard, and the confidence level of
the information.

1. Naste quantity (S - mall, K4- medium, L * large)-- j
2. Confidence level (C - confirmed, S a suspected)

3. Sasard rating (N a high, X - medium, L a laN) A 4

Factor Subscore A (fron 20 to 100 based on factor score matrix) 30

1 91. Apply persistence factor
factor Subecore A X PQZsistence 7actor a Subecore S

C. Apply physical state msltpL .9_-__

Sueare X Physical State Multiplier - Wste Characteristics Subscoce

-27 X 7 _ _

H-16
-, - S..~.... & A



I
Page 2 of 2

I. PATHWAYS

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazadous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no
evidence or indirect evidene exists, proceed to 3.

B. Rate the migration potential got 3 potential pathwayst outface water migration, flooding, and ground-water
migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest outface-water 2 8____

Surfac ecosion __ _ __ _ I. 1
Surface permeability C' 6

Rainfal i

Subtotals

',,- Subsore (100 X factor score sbtotaLjisaxmu , subtotal) 4

2. oloodiac t 01 1 0 13
-. m Subeore (100 x factor @core/3)

-3. * ound-water migration

Depth to ground woter 3 y2
not precipitation Z 6 12-e o

Soil germeability .3 eqb

Subsurface flows______ ______

Direct access to ground water ______ 2s ____

Subtotals 92 l'

Subscore (100 x factor score subtotal/aium score subtotal)

C. sighest pathway subecore.

nter the highest sUbsoore value from A, 9-1, -2 or 3-3 above.

Pathways Suaore

SIV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

j nceptor: 47.
Waste Characterist~icsl2

Pathways

Total /Mr0 divided by 3 *
.Gross Total Score

3. Apply factor for waste containment fram veste management practices

[ Oss Total Score I Waste magemuent Practices Factor - Final Score

A0 X

H-17



HAZAROOUS A68ESMENT RATiNG FORK
Page 1 of 2

Nmw or SITE S ' 0oD 08 b TM-~044d' .vA "-
LOCATION

DATE Or OPWRATION Olt OCtmCE -- C'*

SITS B 3PO3

4. 
L RECEPTORS

Rating Factor Possible

Ratng Factor (0-3) MultipLier Score Score

A. Population within 1,000 feet Of site , 4 0 12-
. 3. oi.tance to nearest l.l. . 2. 10 :20 _ 30

C. Land use/zoning within 1 mile radius Z2 3 1.9. .

D. Distance to esevation boundary .3 6 8 .
X .. 3. Critical environments within 1 mile radius of site 0 0 Q 30

V. Water quality of nearest surface water body 36 /8~
m 0. Ground water us. of uppermost aquifer 9 9

a. population srved by surface water supply
within 3 miles downtrem of site _ ,./P_

I. Population served by ground-water supply6
within 3 miles of site ____________ _____

Subtotals 163

Receptors subscore 1100 I factor sore*subtotal/maximum score subtotal)

IL WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S - small, M - medium, L a large)

2. Confidence level (C - confirmed, S - suspected)

3. Easacd rating (M - high, 14 - medium, L a low)

rector Subecore A (fram 20 to 100 based on factor owre matrix)

a. Apply persistence factor
Factor Subecore A X Persistence Factor a Subscote 9

30 x o,9 ZB

C. Apply physical state ultiplier

Sub core I Physical State Multiplier a weste Characteristics Subscore

Z4 x I . z

H-18
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I IL PATHWAYS
Factor HastiMm
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subacore of 100 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If noI evidence or indirect evidence exists, proceed to B.

u b s o e

S. Rate the migration potential for 3 potential pathways: surface watet mgration, flooding, and ground-waterJ migration. Select the highest rating, and proceed to C.

i. Surface water migration
Distance to nearest surface water I

Net precipitation Z 1 2.

Surface erosion 8 C)

I Surface permeability 0 6 0C

Rainfall intensity a 8*~
Subtotals . /o8

* Subsore (100 X factor score subtotal/maximum score subtotal) .

2. rloodim I 1 I
Subacore (100 z factor score/3)

3. Ground-water migration

Depth to ground water -3 8 s4 Z

Net precipitation 2 6 12 /6

Soil Permeability .384 -

Subsurface flows 0 8 .& L.
D irect a=ss to ground water & I A.1

Subtotals 84-/ i

Subscote (100 x factor score subtotal/maximum score subtotal)

C. ighest pathway subscore.

E nter the highest subacore value from A, 5-1, 3-2 or B-3 above.
J Pathways Suhscore 7

I,. IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscore for receptors, waste characteristics, and pathway@.[ Receptors
waste Characteristics
Pathways

I Total/4& L _ divided by 3 48
Gross Total Score

3. Apply factor for waste containment from waste management practices

Gross Total Score x waste management Practices Factor - Final Scots

H-19
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HAZARDOUS ASSESSMENT RATING FORM
Page t of 2

HAIUOF SITE R- /7*
LOCATION

oATP or OPERATION OR XCUPC R A1) '9 0 S
OU!E/OPzRATOR
o~s/sci1 ,ou_____________________

SITE' Eam By

4 s.. L RECEPTORS Fctor aim

Rating Factor Possible
Rating Factor (0-3) Nultiplier Score Score

A. Population within 1,000 feet of site 04 0 /Z

,. ostance to nearest ell -0 20 3o

C. Land use/zoning within i nile radius - 3 4 9

D. Distance to reservation boundary 3 6 i8 .

z. Critical environments within I mile radius of site 6 t0 0 3

r. water quality of nearest surface water body 6 /8 /8

G. Ground water use of uppermocst aquifer I 7
5. Population served by surface water supply

within 3 miles downatresm of sita I6 I

I. Population served by ground-water supply
within 3 miles of site .

Subtotals Ise)

Receptors subscore (100 X factor score subtotal/maximus score subtotal)

IL WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S - small, M = medium, L - large) S

2. Confidence level (C - confirmed, S - suspected)

3. azard rating (H - high, N - medium, L - low) '1

Factor Subscore A (from 20 to 100 based on factor score matrix) 30

a. Apply persistence factor
Factor Subscore A X Persistence Factor - Subscore B

30 X o,4 - /_

C. Apply physical state multiplier

Subscore B X Physical State Multiplier - Waste Characteristics Subscore

/2_ x I . /2_

H-20



Page 2 of 2

M PATHWAYS
Factor Naxium
Rating ractor Possible

.Rating Factor (0-3) Multiplier Score Score

A. if there is evidence of migration of hazardous contaminants, assign maxium factor subscare of 100 points tot
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. if no
evidence or indirect evidence mists, proceed to B.

3. Rate the migration potential for 3 potential pathway&, ourface water migration, flooding, ad ground-water

jmigration. Select the highest rating, and proceed to C.

1. Surface water migration

} ~ ~~Distance to neatest surface water2. Iej

Net precipitatio. . ,6 /2..

Surface erosion a a 0

*surface permeability 0 0

Rainfall intensity a- 16_____2

Subt.tals . ./ /Oa

Subscoce (100 1 factor score subtotal/max um score subtotal)

2. ploodigI 1
Subesore (100 x factor score/31 0

3. Gcound-water migration

Depth to ground water 3V Al
Net precipitation . _______/,"

* Soil permeability :3 8 . f
subsurface flows 2
Direct access to ground water - a .

Subtotal* ~ i
Subscore (100 x factor coce subtotal/maximum score subtotal)

C. ffighest pathway sub core.

Enter the highest uabecore value from A, 3-1, 3-2 or Z-3 above.

Pathways Subeeoce

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subsoore for receptors, waste characteristics, and pathways.

Receptors 4(0
Waste Chacetecistics
Pathways

Total 131 divided by 3 ro

S. Apply factor for waste containment f r m waste management practices

Gross Total Scot 2 Waste Mnagement Practices Factor a Final Scors

H-21I_

L-a



HAZARDOUS ASESSMEnT RATING FORK
page 1 of 2

NAM Or SITE/ Lw Ly ~A)dC7E W47 '~~4~

LOCATION_

DATS Or OPUATIOM OR OCC LC _

OlMM/OPFVATOR

L RECEPTORS
Factor Nim
Rating Factor lossible

Rating Factor ) Multilpliet Sate Sooti=. - A. PO, .atit Within 1.,000 feet of site 4 o/Z

B. Distance to= neatest vwl l 10 .

X. Critical eniroments witbin I mile radius of site 2.. t0 .O 30

p. Water quality of neatest surface ater body _____I

(;. ftound water use of uwetwst aquifer I 27

. pWUlation served by Surface water PPLY 6
within 3 miles do-- Oste Of *ite ___________ _____

I. population served by gcound-vatet S6 Gl____ /
wihn3Miles Of site ___________ _____

Subtotal$ 0 C

Receptors subscore (100 1 factor score subtotal/maimus moore Subtotal) .j . "

t. W ASTE CHARACTERISTICS 
A t e c ff d n t L v l o

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (S * small, Kt a medium, L a large) j
2. Confidence level (C , confirmed, S a suspected) "

3. Easatd rating (V , high, N 0 medium, L - low) [

factor Subacore A (from 20 to 100 based on factor sore matrix) 2.0
S. APPLy persistence factor In

ractor Subscoro A X Persistence factor * Subacore

20 x - £0

C. ApPLy phyeical state multiplier

Subfecore a I physical State tfltiplier , Waste Characteristics Subscote

__ __ _ x ,50 - /
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Page 2 of 2

IL PATHWAYS
Factor maxmum
Rating Factor Possible

Rating Factor (0-3) multiplier Score Score

A. if there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 80 points for indirect evidence. if direct evidence exists then proceed to C. If no
evidence or indirect evidence exists, proceed to B.

Subscore

B. Rate the migration potential for 3 potential pothways: surface water migration, flooding, and ground-water

migration. Select the highest rating, and proceed to C.

1. Surface water migration

Distance to nearest ourface water 8 og IV

Not precipitation . 6 /2. /

surface erosion 2,1

Soilace permeability 0 1 0/

Subsora (100 X fceor score subStal/mximum oe subt l)

: ,,: Subcore (100 x fact.oc score/3)

3. Ground-wstec migration

Diet acs to ground wate r 2.', z

S Soilac permeability -3 214V# 21;1
S s urf=ac e f o wn t C9 2 -- /
ni/.t access to ground ..ater 8 0' 2"/ -/

Sectotat o //r/

Subscoce (100 x factor &coca subtotalhc axtmc s score subtotal)

C. Ritghost pathway subsore.

lZntec the highest subscoce value from A, 9-1, 3-2 or !B-3 above.

- IV . WASTE MANAGEMENT PRACTICES

A. Average the thre subscotes foe receptors, wants characteristics8, and pathway@.

Waste Catecio/stics 1.

Pathways

To Ftal / 39 divided by 3 - Grossa

a. Apply factor foe waste containment from waste management practices

Gross Total Scote X Wute Management Practices Factor ,Final Scor

H-23 .- i--~



-- - ti

I
I
I
I

.1

I
I

£pmDzx I

I GLOSSARY OW TIMINOLOGY M~ ASBRUVINIOUS

I
I
I

I

'I
:1
I

ii 1~

.1-~



I

APPENDIX I

GLOSSARY OF TERMINOLOGY ANl) ABBREVIATIONS

ADC: Air Defense Comand

I AF: Air Force

AFB: Air Force Base

AFESC: Air Force Engineering and Services Center

JAFFF: Aqueous Film Forming Foam - Fire Control Agent

AFR: Air Force Regulation

I AGE: Aerospace Ground Equipment

ALLUVIUM: Unconsolidated sediments deposited in relatively recent geologic
I~ time by the action of running water

ANG: Air National Guard

-I ARGILLACEOUS: Composed of clay minerals or clay-sized particles

ARTESIAN: Ground water contained under hydrostatic pressure

AQUICLUDE: Poorly permeable formation that impedes ground-water movement and

does not yield water to a well or spring

I ARENACEOUS: Sand-bearing or sandy; containing sand-sized particles

I AQUIFER: A geologic formation, group of formations, or part of a formation
that is capable of yielding water to a well or spring

AVGAS: Aviation Gasoline

BERE Bioenvironmental Engineering

BIOACCUMULATE: Tendency of elements or compounds to accumulate or build up in

the tissues of living organisms when they are exposed to these elements in
their environments, e.g., heavy metals

ICBt Chlorobromomethane

CE Civil Engineering

CERCLA: Comprehensive Environmental Response. Compensation and Liability Act

CEIRT: Civil Engineering Maintenance Inspection and Repair Tem

I-il
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CLOSURE: The completion of a set of rigidly defined functions for a hazardous

waste facility no longer in operation

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required to
oxidize organic and oxidizable inorganic compounds in water

CONFINED AQUIFER: An aquifer bounded above and below by impermeable beds or

by beds of distinctly lower permeability than that of the aquifer itself

CONSOLIDATED UNIT: Typically, igneous, metamorphic sedimentary earthen
materials.

CONTAMINATION: The degradation of natural water quality to the extent that
its usefulness is impaired; there is no implication of any specific limits
since the degree of permissible contamination depends upon the intended end
use or uses of the water

D: Disposal site

DDD: 2,2 - bis- (p-Chlorophenyl) - 1,1-dichloro-ethane; a degradation product
of DDT.

DDE: 1,1 - dichloro - 2,2-bis (p-Chlorophenyl) ethylene; a degradation
, product of DDT.

Det: Detachment

DDT: 1,1,1 - Trichloro - 2,2,-bis (p-chlorophenyl) - ethane; a pesticide

DISPOSAL FACILITY: A facility or part of a facility at which hazardous waste
is intentionally placed into or on land or water, and at which waste will re-
main after closure 0
DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dumping,
spilling, or placing of any hazardous waste into or on land or water so that
such waste or any constituent thereof may enter the environment or be emitted

into the air or discharged into any waters, including ground water

D.O.: Dissolved Oxygen

DOD: Department of Defense

DOWNGRADIENT: In the direction of lower hydraulic headl the direction in

which ground water flows

DPDOt Defense Property Disposal Office

Duluth IAP: Duluth International Airport

Duluth NAP: Duluth Municipal Airport

DUMP: An uncovered land disposal site where solid and/or liquid wastes are

deposited with little or no regard for pollution control or aesthetics; dumps

1-2
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I
are susceptible to open burning and are exposed to the elements, disease, vec-
tors and scavengers

i ADC: Eastern Air Defense Command
EFFLUENT: A liquid waste discharge from a manufacturing or treatment process,
in its natural state, or partially or completely treated, that discharges into
the environment

DOD: Explosive Ordnance Disposal

EPA: Environmental Protection Agency

EROSION: The wearing away of land surface by wind or water

ES: Engineering-Science, Inc.

.1 FACILITY: Any land and appurtenances thereon and thereto used for the treat-
ment, storage and/or disposal of hazardous wastes

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and coast-
* al areas of the mainland and off-shore islands, including, at a minimum, areas

subject to a one percent or greater chance of flooding in any given year

FLOW PATH: The direction or movement of ground water and any contaminants
that may be contained therein, as governed principally by the hydraulic
gradient

FT: Fire Training

4GCA: Ground Controlled Approach

GLACIAL DRIFT: A hydrogeologic unit consisting of glacially deposited, hetero-
geneous mixtures of sand, silt, clay, gravel cobbles, etc., unstratified and
very compact

- GYPSEOUS: Containing the mineral gypsum

GROUI WATER: Water beneath the land surface in the saturated zone that is
under atmospheric or artesian pressure

- GROUND-WATER RESERVOIR: The earth materials and the intervening open spaces
that contain ground water

- I. HALF-LIFE: The time required for half the atoms present in radioactive sub-
stance to disintegrate

I BARDFILL: Disposal sites receiving construction debris, ood, miscellaneous
spoil material

[ HAZARDOUS NRTERIAL: A material defined as hazardous under RCRA or CERCLA

HAZARDOU WAT :I A solid waste, or combination of solid wastes, which because
of its quantity, concentration, or physical, chemical or infectious character-
istics may cause or significantly contribute to an increase in mortality or an

1-3



increase in serious, irreversible, or incapacitating reversible illness; or
pose a substantial present or potential hazard to human health or the environ-
ment when improperly treated, stored, transported, or disposed of, or other-
wise managed

HAZARDOUS ISTE GENERATION: The act or process of producing a hazardous waste

HEAVY METALS: Metallic elements, including the transition series, which in-
clude many elements required for plant and animal nutrition in trace concen-
trations but which become toxic at higher concentrations

HQ: Headquarters

HOF Hazardous Waste Management Facility

- HYDROCHEMICAL PROPERTIES: The physical and chemical characteristics of a pol-

. ,lutant that govern its mobility in the ground-water system

ILS: Instrument Landing System

INCOMPATIBLE MSTE: A waste unsuitable for commingling with another waste or .
material because the commingling might result in generation of extreme heat or
pressure, explosion or violent reaction, fire, formation of substances which
are shock sensitive, friction sensitive, or otherwise have the potential for
reacting violently, formation of toxic dusts, mists, fumes, and gases, volatil-
ization of ignitable or toxic chemicals due to heat generation in such a man-
ner that the likelihood of contamination of ground water or escape of the sub-
stance into the environment is increased, any other reaction which might re-
sult in not meeting the Air, Human Health, and Environmental Standard

INFILTRATION: The flow of liquid through pores or small openings

IRP: Installation Restoration Program

ISOTOPE: Two or more species of atoms of the same chemical element, with the
same atomic number and place in the periodic table, and nearly identical chemi-
cal properties, but with different atomic mass numbers and different physical
propertiesl an example may be the radioactive isotope - Carbon (12) and Carbon- U
14

JVM: Jet Engine Field Maintenance

kg: Kilogram

ki: Kilometer

LEACHATE: A solution resulting from the separation or dissolving of soluble
or particulate constituents from solid waste or other man-placed medium by
percolation of water

LEACHING: The process by which soluble materials in the soil, such as nutri-

ents, pesticide chemicals or contaminants, are washed into a lower layer of
soil or are dissolved and carried away by water

1-4
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I LINER: A continous layer of natural or man-made materials beneath or on the
sides of a surface impoundment, landfill, or landfill cell which restricts the
downward or lateral escape of hazardous waste, hazardous waste constituents or5 leachate

MAGMA: Mobilized molten rock

MATS: Materiel Squadron

Irmg/l: Milligrams per liter

ml: Milliliter

M: Millimeter

MGD: Million gallons per day

MOA: Military Operating Area

MONITORING WELL: A well used to measure ground-water levels and to obtain
water-quality samples

- MSL: Mean Sea Level

NORAD: North American Air Defense Command

ORGANIC: Being, containing or relating to carbon compounds, especially in
. which hydrogen is attached to carbon

PCB: Polychlorinated Biphenyls are highly toxic to aquatic life; they persist
*in the environment for long periods and are biologically accumulative

PENEPLAIN: Surface of regional extent eroded by conventional processes over
long time periods to approximately equal elevations.

PERCOLATION: movement of moisture by gravity or hydrostatic pressure through

interstices of unsaturated rock or soil

PD-680: Cleaning solvent

pH: Negative logarithm of hydrogen ion concentration

PL: Public Law

POLt Petroleum, Oils and Lubricants

POLLWTANT: Any introduced gas, liquid or solid that makes a resource unfit

for a specific purpose

PHEL: Precision Maintenance Equipment Laboratory

P8-661: A cleaning agent

I. RCRA, Resource Conservation and Recovery Act

1-5L MrI'



T-1

RECHARGE AREA: An area in which water is absorbed that eventually reaches the
zone of saturation in one or more aquifers

RECHARGE: The addition of water to the ground-water system by natural or arti-
ficial processes
RD: Radioactive disposal site

S: Storage site

SAGE: Semi-Automatic Ground Environment

SANITARY LANDFILL: A land disposal site using an engineered method of dis-
posing solid wastes on land in a way that minimizes enviromental hazards

SATURATED ZONE: That part of the earth's crust in which all voids are filled
* with water

SD: Sludge drying bed

SDA: Sludge drying area

SLUDGE: The solid residue resulting from a manufacturing or wastewater treat-

ment process which also produces a liquid stream

SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment plant,
water suply treatment, or air pollution control facility and other discarded

_ .material, including solid, liquid, semi-solid, or contained gaseous material
resulting from industrial, commercial, mining, or agricultural operations and
from community activities, but does not include solid or dissolved materials
in domestic sewage; solid or dissolved materials in irrigation return flows;
industrial discharges which are point source subject to permits under Section
402 of the Federal Water Pollution Control Act, as amended (86 USC 880); or
source, special nuclear, or by-product material as defined by the Atomic Ener-
gy Act of 1954 (68 USC 923)

SP: Spill Area

SPILL: Any unplanned release or discharge of a hazardous waste onto or into
the air, land, or water

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or for a
period of years, in such a manner as not to constitute disposal of such hazard-
ous waste

TAC: Tactical Air Command

TOXICITY: The ability of a material to produce injury or disease upon ex-
posure, ingestion, inhalation, or assimilation by a living organism

TRANSMISSIVITY: The rate at which water is transmitted through a unit width
under a unit hydraulic gradient

12:7



m TREATMEN OF HAZARDOUS WASTEs Any method, technique, or process including

neutralization designed to change the physical, chemical, or biological char-

acter or composition of any hazardous waste so as to neutralize the waste or

so as to render the waste nonhazardous

TRG: Tactical Reconnaissance Group
TVOR: Terminal VHF Omni-Range

Vg/ls Micrograms per liter

IUNCONSOLIDATED UNIT: Generally uncemented and unstructured earthen materials

i USAF: United States Air Force

WATER TABLE: Surface of a body of unconfined ground water at which the pres-

. . sure is equal to that of the atmosphere

* WPC: Water Pollution Control
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